Impact Assessment of ICT – enabled Knowledge Sharing Agri-portals in Uttarakhand by Yadav, Kiran
 “Impact Assessment of ICT – 
enabled Knowledge Sharing Agri-
portals in Uttarakhand” 
 
Thesis 
Submitted to the 
 
 
Govind Ballabh Pant University of Agriculture & Technology, 
 
PANTNAGAR-263 145 (U.S. Nagar), Uttarakhand, INDIA 
 
 
 
 
By 
 
KIRAN YADAV 
 
IN PARTIAL FULFILMENT OF THE 
REQUIREMENTS FOR THE DEGREE OF 
 
Doctor of Philosophy 
(Agricultural Extension & Communication) 
 
December, 2011 
 
 
                                                    ACKNOWLEDGEMENT 
 
I thank almighty for carrying me when I could not walk and helping me safe under his 
company of love, care and endless blessings without which this tedious and wearisome task could not 
be escorted. 
At the outset of this epistle, I consider myself fortunate and greatly privileged to have worked 
under the supervision and guidance of Dr. Gyanendra Sharma sir, Professor, Department of 
Agricultural Communication, G.B.P.U.A & T, Pantnagar and chairman advisory committee. Words 
are inadequate to express my sincere and deepest feelings of gratitude originating from the innermost 
core of my heart for his benevolent guidance, meticulous supervision, whole hearted encouragement, 
critical appreciation in the execution of my work and for all the trust he had in my abilities, primarily 
responsible for the present accomplishment.  
With stupendous ecstasy and profundity of complacency, I pronounce utmost of gratitude to 
members of my advisory committee, Dr. Neelam Bhardwaj, Professor and Head, Department of 
Agricultural Communication, Dr. Shamshul Hasan Professor, Department of Agricultural 
Communication and Dr. A. K. Shukla, Professor and Head, Department of Mathematics, Statistics 
and Computer Science and Dean College of Basic Science and Humanities. I am grateful to them for 
their salutary advice, kind co-operation and congenial discussion on an array of topics. 
It is my proud privilege to unveil a hearty sense of indebtedness towards Dr. V. Balaji, Global 
Leader, Knowledge Sharing and Innovation (ICRISAT) for his keen interest, invaluable guidance, 
inspiration and constant encouragement extended at all time during the course of this investigation. 
The financial assistance and needed resources during the study from the International Crops Research 
Institute for the Semi-Arid Tropics (ICRISAT), Patancheru is thankfully acknowledged which in fact 
made me to accomplish this voyage successfully. I wish to place on record my appreciation and sincere 
thanks to ICRISAT staff specially Dr. N. T. Yaduraju sir, Principal scientist, NAIP for his scholarly 
guidance and motivation. 
I express my utmost regards to Dr. S. K. Kashyap, Dr. Kamesvari, Dr. M.A. Ansari, Dr. 
Surya Rathore and Dr. Amardeep, Department of Agricultural Communication for their unstinted 
help, valuable advice and constructive suggestions. I wish to place on record my appreciation and 
sincere thanks to the office members of Agricultural Communication for extending their kind co-
operation, love and motivation during the entire course of this study. 
I feel elated and overwhelmed with rejoice to avail this opportunity to divulge my innate 
sense of gratitude and reverence to Dr. Manoj Kulshreshtha and Dr. Deepali Tewari Pandey for their 
 meticulous guidance, persistent encouragement, amicable attitude, soothing affection and above all 
emotional buttress at all junctures throughout my studies and in all shades my life.   
Friends always knew how to pep me during my bad days and how to celebrate when I used to 
achieve something. It is difficult to express the gratitude I owe to all my friends especially Dr. Aparna 
Rajput, Dr. Kamini Bisht, Manish Chandola, Dr. Gaurav Papnai, Dr. Ajay Raut, Divya, Sagar, V. 
Ram Naresh, Dr. G. Sreedhar, Niharika Lenka, Upender Reddy, B. Bhanu Prakash and S. Jyothi. 
Words fail to express my indebtedness to my divine parents Shri Surya Deo Yadav and Smt. 
Dhanawati Yadav, whom I worship, for their blessings and all the pleasures they sacrificed for the 
sake of all of us in the family.  I am grateful to my sister Smt. Pratibha, brothers Narendra and 
Santosh, Sister-in-law Smt. Shweta, nephews Rishi, Somansh, and niece Avani whose innocent love 
and unending encouragement cannot be appreciated in mere words. My special thanks go to my niece, 
Pragati for her strong emotional support, unconditional love and her joyful company without which 
the present expedition could not be completed.  
Words can hardly be appropriate to flush out my esteemed sense of ecstatic feelings for my eldest 
brother Late Arun Bhaiya whose love and blessings will always be felt by me.  
With God’s grace and the timely help of many, I was able to complete the task in time and 
when I start to thank all, I fear, I may miss a few. So, I like to keep my sincere thanks to all in my 
heart rather than scribbling few words of formality. 
                                                              
December, 2011                          (Kiran Yadav) 
Pantnagar            Authoress 
 
 
 
 
 
 
 
 
 
 Dept. of Agricultural Communication, 
College of Agriculture, 
G. B. Pant University of Agriculture & 
Technology, Pantnagar – 263 145 
Distt. - U. S. Nagar, (Uttarakhand),  
Dr. Gyanendra Sharma 
Professor 
 
 
 
CERTIFICATE 
This is to certify that the thesis entitled “Impact Assessment 
of ICT - enabled Knowledge Sharing Agri-portals in 
Uttarakhand”, submitted in partial fulfillment of the requirements 
for the degree of Doctor of Philosophy with major in Agricultural 
Extension and Communication, and minor in Social Science of 
the college of Post Graduate Studies, G.B. Pant University of 
Agriculture and Technology, Pantnagar, is a record of bona fide 
research carried out by Ms. Kiran Yadav, Id. No. 29223, under 
my supervision, and no part of the thesis has been submitted for 
any other degree or diploma. 
 The assistance and help received during the course of this 
investigation have been acknowledged. 
                                                                                                                               
Pantnagar        (Gyanendra Sharma) 
December, 2011                            Chairman Advisory Committee 
 CERTIFICATE 
 
We, the undersigned members of the Advisory Committee of      
Ms. Kiran Yadav, Id. No. 29223, a candidate for the degree of 
Doctor of Philosophy with major in Agricultural Extension And 
Communication and minor in Social Science, agree that the 
thesis entitled “Impact Assessment of ICT - enabled Knowledge 
Sharing Agri-portals in Uttarakhand”, may be submitted in 
partial fulfillment of the requirements for the degree. 
                                                                    
(Gyanendra Sharma) 
Chairman 
Advisory Committee 
                            
(Neelam Bhardwaj)       (Shamshul Hasan)          (A. K. Shukla) 
         Member        Member                           Member 
                                         
                                    (Head) 
Ex-officio Member 
  
 
 
 
S.No. C H A P T E R PAGE 
1. Introduction                                     
   
2. Review of Literature  
   
3. Conceptual orientation  
   
4. Research Methodology  
   
5. Results and Discussion  
   
6. Summary and Conclusion  
   
 Literature Cited  
   
 Appendices  
   
 Vita  
C O N T E N T S 
   
L I S T  O F  T A B L E S  
 
Sl. No. Particulars  Page No. 
1.  Uttarakhand at a glance  
2.  District Nainital at a glance  
3.  Source wise irrigated area of district Nainital  
4.  Land holding pattern of farmers of district 
Nainital 
 
5.  District Dehradun at a glance  
6.  District Udham Singh Nagar at a glance  
7.  Bennett‘s Hierarchy applied to the impact of 
Agri-portals 
 
8.  Variables and their management  
9.  Technologies supporting Knowledge 
Transformation 
 
10.  District wise distribution of farmers   
11.  Age wise distribution of farmers   
12.  Distribution of farmers according to educational 
status  
 
13.  Distribution of respondents according to 
occupation  
 
14.  Distribution of respondents according to caste   
15.  Distribution of respondents according to annual 
income  
 
16.  Distribution of respondents according to marital 
status  
 
 17.  Distribution of farmers according to gender  
18.  Distribution of respondents according to family 
type 
 
19.  Distribution of respondents according to family 
size 
 
20.  Distribution of farmers according to type of 
house 
 
 
21.  Distribution of farmers on the basis of access 
point of selected Agri-portals  
 
22.  Distribution of farmers on the basis of 
communication media possession 
 
23.  Distribution of farmers on the basis of 
agricultural equipment possession 
 
24.  Distribution of farmers on the basis of 
household material possession 
 
25.  Distribution of farmers on the basis of type of 
electricity connection at home 
 
26.  Distribution of farmers on the basis of social 
participation 
 
27.  Distribution of farmers on the basis of reach of 
extension agency 
 
28.  Distribution of the farmers on the basis of 
interpersonal sources of communication 
 
29.  Distribution of farmers on the basis of access to 
modern technology 
 
30.  Distribution of farmers on the basis of farming 
experience 
 
 
31.  Distribution of farmers on the basis of land 
holding 
 
32.  Distribution of farmers on the basis of livestock 
possession 
 
 33.  Distribution of farmers on the basis of crop wise 
cultivated area 
 
34.  Distribution of farmers on the basis of extent of 
awareness of selected Agri-portals 
 
35.  Distribution of farmers on the basis of time of 
awareness of selected Agri-portals 
 
36.  Distribution of farmers on the basis of sources 
of awareness of selected Agri-portals 
 
37.  Distribution of farmers on the basis of visits of 
selected Agri-portals 
 
 
38.  Distribution of farmers based on of purpose of 
visits of selected Agri-portals 
 
39.  Distribution of farmers based on of type of 
registration 
 
40.  Distribution of farmers on the basis of frequency 
of visits to selected Agri-portals 
 
41.  Distribution of farmers according to information 
sharing behavior about the selected Agri-portals 
 
42.  Distribution of farmers based on of number of 
persons shared about selected Agri-portals 
 
43.  Distribution of farmers based on nature of 
persons shared 
 
44.  Distribution of farmers on the basis of 
gratification of recommended practices of 
selected Agri-portals 
 
45.  Distribution of farmers based on gratification of 
overall services of selected Agri-portals 
 
46.  Distribution of farmers on the basis of 
immediacy of feedback 
 
47.  Distribution of farmers based on utilization of 
knowledge gained through selected Agri-portals 
 
48.  Distribution of farmers based on knowledge level  
 about selected Agri-portals 
49.  Distribution of farmers on the basis of opinion of 
content relevance 
 
50.  Distribution of farmers based on design features 
of selected Agri-portals (Agropedia) 
 
51.  Distribution of farmers based on design features 
of selected Agri-portals (aAQUA) 
 
52.  Distribution of farmers based on usability 
features of selected Agri-portals 
 
53. z Extent of adoption of practices recommended by 
Agropedia 
 
54.  Extent of adoption of practices recommended by 
aAQUA 
 
55.  Extent of economic change among the users of 
selected Agri-portals 
 
56.  Extent of economic change among the users of 
selected Agri-portals 
 
57.  Major constraints expressed by users of selected 
Agri-portals 
 
58.  Relationship with socio-personal and 
communication characteristics with dependent 
variables  
 
 
59.  Model for dependent and independent variables  
60.  Distribution of stakeholders on the basis of 
content relevance of selected Agri-portals 
 
61.  Distribution of stakeholders based on design 
features of selected Agri-portals 
 
62.  Inputs used in implementation of selected Agri-
portals 
 
63.  Distribution of scientists on the basis of human 
resource involved 
 
  
 L I S T  O F  F I G U R E S  
 
Sl. 
No. 
Particulars  Page 
No. 
1. District wise distribution of farmers  
2.  Age wise distribution of farmers  
3.  Education wise distribution of farmers  
4.  Access point of Agri-portals  
5.  Access to modern technology  
6.  Information sharing behavior of farmers about Agri-portals  
7.  Gratification of the services og Agri-portals  
8.  Utilization of knowledge gained through selected Agri-portals  
9.  Extent of adoption of practices recommended through Agropedia  
10.  Extent of adoption of practices recommended through aAQUA  
11.  Histogram: Overall knowledge gain  
12.  Histogram: Practicing prior to exposure of Agropedia  
13.  Histogram: Practicing prior to exposure of aQUA  
14.  Histogram: Began practicing after exposure to Agropedia  
15.  Histogram: Began practicing after exposure to aQUA  
16.  Histogram: Intend to practice the recommendations of Agropedia in 
future 
 
17.  Histogram: Intend to practice the recommendations of aAQUA in 
future 
 
18.  Histogram: No plans to adopt practices recommended by Agropedia  
19.  Histogram: No plans to adopt practices recommended by aAQUA  
 L I S T  O F  P L A T E S  
 
Plate No. Particulars Page No. 
1.  Map of Uttarakhand   
2.  Map of Nainital   
3.  Map of Dehradun  
4.  Map of Udham Singh Nagar  
5. 6. Sampling at a glance  
    7. Types of Impact Evaluation  
    8. Factors Determining the Type, Intensity and 
Focus of Impact Assessment 
 
    9. Heeks‘ (2005) information chain model  
    10. An extended framework for investigating ICT 
impact towards development 
 
    11. Refined framework to investigate ICT led 
development at community level (2007) 
 
    12. Logic Approach Model  
    13. Participatory Impact Pathways Analysis (PIPA) 
Model (2006) 
 
    14. Bennett's Hierarchy Model of Planning and 
Evaluation (1979) 
 
    15. Targeting Outcomes of Programs (TOP) Model 
(1995) 
 
     16. Theory of change with Iterative Theory of Action  
      17. KVK, Jeolikote (Nainital)    
     18. Interviewing KVK, functionary  
     19. KVK, Kashipur (U. S. Nagar)  
 20 KVK, Dhakrani (Dehradun)  
 21. Primary school at Dharmawala, Dehradun   
22. Water source at Dharmawala, Dehradun  
23,24 Researcher interviewing the farmers  
     25,26 Researcher interviewing the farmer and farm 
women 
 
     27,28 Researcher with farmer and farm women  
     29 Researcher with KVK scientist and farm women  
     30 Researcher with KVK scientist  
 
 
 
 
 
 
 
 
 LIST OF ABBREVIATIONS 
aAQUA - Almost All Questions Answered 
KVK  - Krishi Vigyan Kendra 
GDP  - Gross Domestic Product  
ICT  - Information and Communication Technology  
TARI  - Telecom Regulatory Authority of India  
NPPF  - National Policy for Farmers 
ICAR  - Indian Council of Agricultural Research 
SPSS  - Statistical Package for Social Service 
VIC  - Village Information Center 
IIT  - Indian Institute of Technology 
IDI  - ICT Development Index 
ITU  - International Telecommunication Unit 
IT               - Information Technology  
ICT4AD      - Information and Communication Technology for       
Agricultural Development  
GBPUAT    - Govind Ballabh Pant, University of Agriculture and 
Technology, Pantnagar, Uttarakhand 
NAIP          - National Agricultural Innovation Project 
SMS          - Short Message Service 
 
 Chapter1                                              INTRODUCTION                                                    
 
Agriculture is the most important sector of Indian economy, 
contributes 23 per cent to national GDP, accounts for eleven per 
cent of exports and 50 per cent of population depends on it. 
Increasingly India feeds sixteen per cent of World population with 
2.4 per cent of global land.  
In the last five decades, there has been a steady and 
spectacular transformation of Indian agriculture from the food 
deficit to food sufficient status. Diffusion and adoption of modern 
technologies, high yielding varieties, dedicated efforts of farmers, 
extension personnel and scientists and also programmatic support 
of Central and State Governments have all contributed significantly 
from 50 million tons in 1950-51 to land mark achievement of 
230.67 million tons of food production in 2008-09. 
Agricultural sector challenges 
 The challenges before Indian agriculture are immense. The 
sector needs to grow at a faster rate than the past to allow for 
higher per capita income and consumption. It is an accepted fact 
that the sound agricultural development is essential for the overall 
economic progress of India. Given the range of its agro-ecological 
setting and produces, Indian agriculture is faced with a great 
diversity of needs, opportunities and prospects. The water-scarce 
rain fed areas, which accounts for 63 per cent of the cultivated 
land, exhibit low and also unstable yield and technology transfer 
gaps are much wider as compared to those of un-irrigated areas 
 (Chatterjee and Prabhakar, 2009). The National seminar of 
agricultural extension 2009 background note states that sustaining 
growth rate and achieving the required food grain production of 
320 million tons by 2025 would be a herculean task considering 
some of the challenges like non-expanding land, depleting soil and 
water resources, adverse impact of climate change, rising cost of 
production, diminishing agriculture labor availability and farmers‘ 
reduced interest in agriculture (NSAE, 2009). If India is to respond 
successfully to these challenges and also to achieve accelerated 
growth there is needs to have greater use of modern information 
and communication technology among, researchers, extension 
personnel, farmers and other stakeholders. Further, the 
agricultural extension requires paradigm shift from top-down, 
blanket recommendation of technological packages towards 
providing producers with the knowledge and understanding with 
which they solve their own location specific problems. Continuous 
two-way interaction among the farmers, agricultural scientists and 
extension personnel is the most critical missing component of 
agricultural extension (Chatterjee and Prabhakar, 2009). To 
assist the farmers in these changing contexts, new strategies and 
innovative solutions are urgently required which in turn will 
require technological support.  
Need for ICT in Agricultural Extension 
1.  To accelerate agricultural growth 
Recommendations of the Planning Commission of India‘s 
working group on agricultural extension for XI five year plan (2007-
2011) states that the agricultural growth is stagnating and 
 sluggish. Hence, there is an emergent need of vibrant, dynamic and 
innovative approach to be adopted for agricultural extension in 
order to achieve targeted growth rate and serve the farmers better. 
Integration of ICT in agricultural extension will provide needed 
impetus to agricultural sector.  
2. To expand knowledge resource 
Land and water resources are almost reaching their limits; 
hence, achieving food security heavily relies on ―Knowledge 
Resource‖. In this scenario, ICT can complement the traditional 
extension system for ―Knowledge Resource‖ delivery to the millions 
of the farmers. 
3. To facilitate better information access 
Estimates indicated that 60 per cent of farmers do not access 
any source of information for advanced agricultural technologies 
resulting in huge adoption gap (NSSO, 2005). In this context, it is 
expected that convergence of ICT with traditional extension system 
will improve the farmers‘ information access. 
4. To supplement inadequate technical manpower 
In India, there are about 120 million farm holdings and the 
number is growing year by year. It proposes to provide one village 
extension personnel for 800-1000 farm families than the 
requirement of field level extension worker is estimated to be about 
thirteen lakh to fifteen lakh, against which the present availability 
is only one lakh extension worker (Planning Commission, GOI, 
2007). In this scenario, inadequate technical manpower to be for 
some extent compensate by the extensive use of ICTs.  
   
5. For stronger research-extension client system linkage 
ICTs are required to facilitate stronger linkages with research-
extension-client system. The feedback received through ICTs to be 
more accurate and faster. 
6. To develop efficient feedback mechanism 
Lack of efficient feedback mechanism in the research-extension 
linkage was identified as one of the weaknesses in the existing 
extension systems. Hence, it is believed that the media and ICTs 
will offer strong potential to improve linkage mechanism. 
7. For cost-effective extension delivery 
The ICT tools such as Internet and mobile networks have the 
potential to provide agro-information services that are affordable, 
relevant (timely and customized), up-to-date, high accessibility and 
farmer friendly.  
8. To develop knowledge managers 
The existence of rural centers shows that ICTs can help in 
enabling rural development workers to gather, store, retrieve, 
adapt, localized and disseminate a broad range of information 
needed by rural families. This in turn leads to the emergence of 
knowledge workers that will result in the realization of bottom-up, 
demand driven paradigm for technologies generation, assessment, 
refinement and adoption. 
 
 9. To ensure gender equity in technology transfer process 
Traditional extension is widely criticized for not concentrating 
women cultivators. Research evidences shows that ICT enabled 
extension system offers equal opportunity to the farm women.  
10. To empower small and marginal farmers 
 In India, 77 per cent of cultivators are marginal farmers. 
Land holding declined from 2.28 hectares to 1.41 hectares per 
family. Empowering small and marginal farmers with the right 
information at the right time and at right place is essential for 
improving efficiency and vitality of small and marginal holding 
(National Policy for Farmers, 2007). 
11. To serve the farm stakeholders beyond technology   
transfer role 
 There is a growing recognition that extension must go beyond 
transforming new food crop technology to farmers and focus on 
helping the rural poor by promoting agriculture diversification, 
increasing rural employment and helping farmer gain access to 
biotechnology and access to export markets and also environment 
awareness and rural health awareness. To perform this expanded 
role, extension systems should be equipped with ICTs.  
ICT infrastructure scenario 
 Strategic reforms in telecommunication sector since 1990s, 
facilitates strong ICT infrastructure in India. As on May 2009, 
452.91 million fixed land line telephones, 415.25 million wireless 
and 6.4 million broadcast subscribers were estimated by the 
Telecom Regulatory Authority of India (TARI, 2009). The tele-
 density has reached 38.88 (number of telephone subscribers per 
100 individuals). However, there is a huge gap between urban and 
rural tele-density, 64.48 and 9.03 respectively. Despite several 
policy initiatives to promote rural ICT penetration, growth in tele-
density continues to be skewed in favor of urban India. Total 
internet users are 49.40 million. In rural India only 1.2 per cent 
people have internet access, whereas it is 12 per cent in urban 
India. The overall urban and rural mobile penetration remains 
43.88 and 4.92 per cent respectively. 
National Policy on ICT in Agricultural Extension 
 National Policy Framework for Agricultural Extension 
(2000) stated that information technology revolution is unfolding 
and has very high visibility. Harnessing information technology for 
agricultural extension will receive high point in the policy agenda. 
Extensive use of modern information technology will be promoted 
for communication between researchers, extension workers and 
their farmer clients to transfer technologies and information more 
cost effectively. Further, it emphasized IT application in marketing, 
wider use of electronic mass media for agricultural extension, 
farmer participation in IT programs and support to the state 
government for using IT in agricultural extension, promoting IT 
based information kiosks and capacity building for use of IT 
(DoA&C, 2000).  
 National Policy for Farmers (2007) indicated that the 
potential of ICT would be harnessed by establishing Knowledge 
Centers in villages. Further, the Common Service Centers (CSCs) of 
the Department of Information Technology, Ministry of 
Communication and Information Technology, Government of India 
 and those set up by the state governments and private initiative 
programs will be evolved for inclusive broad-based development. 
Last mile and last person connectivity would be facilitated with the 
help of technologies such as broadband internet, community radio 
or internet-mobile phone synergies (NPFF, 2007).  
 Document of ICAR Framework for Technology Development and 
Delivery System in Agriculture (2008) outlined the need for the 
construction of Agri-India Knowledge Portal – A single electronic 
gateway to be developed through a peer review process with the 
help of fifteen content accreditation centers from fifteen agro-
climatic regions of the country. Each accreditation centers will be 
coordinated with other Agricultural Universities and agricultural 
institutions in their region for development of content in regional 
language as well as in English and also do its validation, which will 
be collected in the central data warehouse integrated in the 
knowledge portal. The portal will also serve as a platform for 
facilitation of interaction among researchers and extension 
personnel in the KVKs through high speed server intranet (ICAR-
FFTDDSA, 2008). 
ICT initiatives for agricultural development in India 
There have been number of initiatives in India, using ICT for 
agricultural development. In most of these projects, agriculture is 
only a small component. Indian experiences with IT projects are: 
 Information Village project of the M S Swaminathan Research  
Foundation (MSSRF) (Pondicherry); Digital Green, Virtual 
Academy for the Semi Arid Tropics (VASAT), Gyandoot project 
(Madhya Pradesh); Warana Wired Village project 
(Maharashtra); iKisan project of the Nagarjuna group of 
 companies (Andhra Pradesh); Application of Satellite 
Communication for Training Field Extension Workers in 
Rural Areas (Indian Space Research Organization); Automated 
Milk Collection Centers of Amul Dairy Cooperatives (Gujarat); 
Land Record Computerization (Bhoomi) (Karnataka); 
Knowledge Network for Grass Root Innovations – Society for 
Research and Initiatives (SRISTI) (Gujarat). 
 In addition to the above, a few non-governmental 
organizations (NGOs) have initiated ICT projects such as: 
Tarahaat.com by Development Alternatives (Uttar Pradesh and 
Punjab); VOICES – Madhyam Communications (Karnataka); Centre 
for Alternative Agriculture Media (CAAM). 
Some exclusive agricultural portals are also available, such 
as: Haritgyan.com, Krishiworld.net, TOEHOLDINDIA.com, 
Agriwatch.com, ITC‘s Soyachoupal.com, IFFCO Agri-portal, InDG – 
India Development Gateway Portal, Acquachoupal.com, 
Plantersnet.com, Agmarknet.nic.in, ikisan.com, agrisurf.com, 
indiancommodity.com, aAQUA, Agropedia 
Need for analyzing ICT in agriculture 
Keniston (2002) stated that ―At least fifty grassroots projects 
are currently using modern ICT for development in India. 
Surprisingly, these projects have been studied. No comparison has 
been made between them. These are seldom in touch with each 
other. Lessons learned in one project are not transmitted to others. 
Appropriate technologies are rarely evaluated. Central questions of 
financial sustainability, scalability and cost recovery are hardly 
ever addressed. So, opportunities to learn from the diverse, creative 
Indian experience so far remain almost entirely wasted‖. Even after 
 experimenting hundreds of ICT projects for rural development in 
the last one decade, observations mentioned above are still very 
much relevant; and also preliminary hypotheses on grassroots ICT 
projects in India by Keniston (2002) are yet to be fully tested. To 
our knowledge, so far there is no large survey data-based evidence 
on the impact of ICT on agricultural extension services delivery in 
remote hilly areas probably due to the lack of reliable data on 
outcome variables, as well as variations across extension and non-
extension communities and between users and non-users in 
observable and unobservable factors (Aker, 2010). There is an 
urgent need to explore the short term and long term impact of 
these ICT projects to understand its worth on the farming 
communities. 
1.1 Statement of problem 
It has been argued that Information and Communication 
Technologies (ICT) can lead to development in developing countries. 
The World Bank, the United Nations (UN) and other donor agencies 
are directly-indirectly implementing ambitious multi-million dollar 
Information and Communication Technologies (ICT) - supported 
agricultural projects in developing countries. These projects aim to 
unlock the potential of ICT to improve the quality of life for poor, 
often rural farming communities (Harris 2005). Heeks and Molla 
(2009) found in their ICT evaluation compendium that ICT is not 
fully utilized in agriculture. Scaling up of delivery, monitoring and 
evaluation still remains at experimental stage. There is much hope 
for sustainable impact arising from development-oriented ICT 
interventions, especially in the field of agriculture in remote hilly 
areas (Mbarika, Okoli, Byrd & Datta 2005; Meso, Datta & 
Mbarika 2006). In the past, emphasis has been placed on the 
 supply side (for example, infrastructure building) rather than the 
demand side (for example, farmers‘ willingness and capacity to 
acquire/use services) (Ashraf, Hanisch & Swatman 2007; Heeks 
2002). Hence, the main focus of the interventions has been the 
implementation of ICT for agricultural development (ICT4AD) 
projects, rather than understanding the impact at farming 
community level. This lack of understanding has led to many 
failures of ICT4AD projects reported in the literature (Heeks 2002). 
Rather than a top-down imposition of infrastructure approach, with 
little understanding for their ultimate consequences, we consider 
there is need to understand impact of ICT4AD projects at the local 
context, which can then inform the policy and strategic levels. But 
the methodologies used to evaluate the impact of ICT on 
stakeholders communities are still an open issue.  
Uttarakhand is a newly carved state, progressing rapidly 
because of the high literacy rate. But the farmers have to face many 
hardships because of the lack of basic amenities, almost no 
connectivity with the outside world. Physical reach is very tough for 
information dissemination. Despite the huge potential to harness 
ICT for agricultural development, only a few isolated projects have 
been tried in Uttarakhand like e-chaupal, Rural Knowledge 
Centers, Agriculture Technology Information Center (ATIC), 
Janadhar Soochna Kutir (JSK), and Village Resource Center etc. 
Adding to the series of these projects National Agricultural 
Innovation Project (NAIP), Indian Council of Agricultural Research 
(ICAR) funded two Agri-portals viz. Agropedia and aAQUA were 
launched at country level and also widely implemented in 
Uttarakhand. These portals were specifically designed and 
developed to transmit the latest crop, location and language 
 specific information to the Indian farmers in general and farmers of 
Uttarakhand in particular. Barala and Kameswari (2006) reported 
that most of the farmers felt that RKCs were highly reliable because 
sanchalak belonged to their own village where as the extension 
agent was not personally known to them. RKCs were easily 
accessible then extension agents because centers were established 
in the same village. Majority of the respondents expressed greater 
credibility in RKCs than traditional extension agencies because of 
the negative perception of the government services and lack of trust 
in them. They also reported that farmers found difficult to 
understand the information provided due to the scientific language 
used.  
Ansari and Yogeshwar (2009) reported that a large majority 
(90%) of the farmers were satisfied with the e-chaupal services. 
Farmers also appreciated the convenience of services, ease of 
accessibility of e-chaupal, credibility and reliability of information 
provided by e-chaupal, immediacy of feedback, comprehensibility of 
message frequency of contact, capability and availability of e-
chaupal facilitators in attending to their problem.  
Richardson and Sirimanne (2001) revealed that the benefits 
of expanding ICT to major urban cities have been well documented. 
But their impact on rural stakeholder community is not analyzed. 
Unfortunately, very few attempts have been found in hill conditions 
to evaluate ICT projects. This is coupled with the fact that 
evaluation of ICT on farming communities is still an open issue in 
terms of the methodologies and impact.  
Since, Agri-portals are in existence to provide agricultural 
information in local language for the first time. Thus, problems and 
 prospects of Agri-portals need to be explored in Uttarakhand to 
identify its impact on target audience and for further 
recommendations. Since, ICT for agricultural development is new 
in India in general and in Uttarakhand in particular, any attempt 
to evaluate only the end results would be premature and it is too 
early to expect concrete and sound results from these projects. 
Hence, the present study is planned to measure process impact of 
the selected Agri-portals rather than end result impact. Some of the 
researchable questions relevant in this context are: 
 What are the socio-economic and communication 
characteristics of users of Agri-portals of Uttarakhand?  
 How are these Agri-portals utilized by the farmers? 
 Is there any impact of services of Agri-portals services on 
users? 
 What are the opinions of different stakeholders about selected 
Agri-portals? 
 What are the constraints faced by the users to avail the 
information from selected Agri-portals? 
 Is there any influence of background characteristics on 
impact indicators of Agri-portals? 
To answer these research gaps, the present study entitled ―Impact 
Assessment of ICT - enabled Knowledge sharing Agri-portals in 
Uttarakhand‖ was conducted with the following objectives: 
1. To study the socio-economic and communication 
characteristics of farmers of Uttarakhand.  
 2. To study the impact of selected Agri-portals. 
3. To find out the relationship between background variables 
and selected impact indicators. 
4. To study the constraints faced by users of selected Agri-
portals. 
5. To seek opinion of stakeholders on content relevance and 
design features of selected Agri-portals. 
1.2 Scope of the study  
It is well known that ICT projects in agriculture are 
multiplying with a fast pace but its evaluation is still an open issue 
for the researchers. The present study is an effort to unravel some 
researchable questions of evaluating ICT in agriculture. Impact 
assessment index, developed for the present study will be a 
significant contribution which can be further used by the research 
community to develop a tool of this kind for evaluating other ICT 
projects. This study will help the project development agencies to 
understand by exploring the constraints being faced by the farmers 
which hinder the success of many such initiatives. Findings of the 
study will also help the portal managers to understand the worth of 
these Agri-portals and to help the SAU scientists to modify or 
change the content to make it user friendly. 
It will be helpful in effective implementation of these Agri-
portals by providing information on opinion of all the stakeholders. 
There is dearth of impact studies conducted on the performance of 
ICT in agriculture. An effort has been made to find out various 
dimensions of its impact by utilizing intensive impact assessment 
models. This model can be further replicated for conducting impact 
 studies of similar projects. Findings of the study will also be 
relevant for various social science disciplines, development studies, 
communication science and information technology sector. 
Publication of research results dissertation in social science 
journals, conferences and seminars about indicators of impact 
assessment of ICT in agricultural project will explore new areas.   
1.3 Limitations of the study  
Limitations of the study are as follows:  
1. The study was conducted in selected districts of Uttarakhand 
stateon selected progressive farmers; therefore, the findings 
can not be generalized for small and marginal farmers of 
other states and even to the other progressive farmers of the 
state. However, these can be considered for progressive 
farmers with infrastructure similar to locations selected for 
the study.  
2. Since, findings of the study are based on expressed response 
of the respondents; the objectivity of study was limited to the 
frankness and fairness of respondents in furnishing the 
information.  
3. The study was conducted in geographically tough locations 
with bare minimum transportation available, so reaching to 
each and every farmer to interview them was a hard-hitting 
job for researcher. 
4. The study also had limitation of time and resources faced by 
single investigator.  
 5. Mailed questionnaire had a usual limitation of low response 
rate.  
6. The study had limitation of contacting the portal managers 
from IITs, scientists of State Agriculture University and Krishi 
Vigyan Kendras.  
1.4 Organization of the thesis  
The study is presented in six chapters. The first chapter 
―Introduction‖ highlights the problem statement, objectives, scope 
and limitations of the study. The second chapter focuses on 
―Review of Literature‖ which would help in understanding the past 
studies and experiences. In ―Conceptual Orientation‖ theoretical 
aspects of research topics are discussed and elaborated. ―Research 
Methodology‖ gives details about locale, selection and sampling 
procedures, operationailzation of variables and their 
measurements, research design, tools and techniques of data 
collection and statistical analysis. The fifth chapter consists of 
―Results and Discussion‖. Finally summary of findings and their 
implications have been reported in the sixth chapter ―Summary 
and Conclusion‖.  
The literature consulted and cited in the body of presentation 
has been enlisted in the section under ―Bibliography‖. This is 
followed by relevant appendices.  
 
 
 
 Chapter 2        REVIEW OF LITERATURE 
 
Review of literature assists in delineation of the problem area 
and provides a basis for interpretation of empirical perspective of 
research. It helps in providing basic knowledge and understanding 
of the research trends in the use of Information and 
Communication Technology in agriculture. With this fact in mind, 
modest effort has been made to review the researches, survey 
reports, books, journals, magazines, popular articles and other 
sources of information relevant to the study. The collected review 
has been categorized under the following heads: 
2.1 Socio-economic and Communication characteristics of farmers 
2.2   Impact assessment of ICT in agriculture 
 2.2.1 Information Communication Technology 
 2.2.2 Impact Assessment 
 2.2.3 Impact Assessment Index 
2.2.4 Research methods of impact assessment of ICT  
2.2.5 Impact Assessment of ICT initiatives in agriculture 
2.3 Relationship between background variables and selected 
impact indicators  
2.4 Content and design features of Agri-portals 
2.5 Constraints faced by farmers in using ICT  
2.6 Farmers‘ opinion and constraints on ICT use in agriculture 
 
 2.1 Socio-economic and Communication characteristics of 
farmers 
Kandpal (1984) revealed mass media exposure of the farmers 
and found that they had high degree of exposure to radio, 
newspaper, print media and farm demonstrations in case of 
progressive village than that of non progressive village. However, 
the respondents had no exposure to films and exhibitions. 
Selveraj (1985) revealed that farmers were mostly dependent 
on personal localite sources like friends, neighbors, progressive 
farmers and village extension workers. Among the personal 
cosmopolite agriculture extension sources, magazines, cooperative 
members and subject matter specialists were found to be least 
used by contact farmers, whereas the least used sources of 
information for non contact farmers village level worker meetings, 
demonstrations, campaigns, cooperative members, agriculture 
extension officers, and subject matter specialists. 
Srivastava (1990) reported that media ownership was quite 
high but the frequency of utilization was limited among the farmers 
of Nainital district. Most of the respondents ‗owned and listened to 
radio‘ and ‗owned and viewed television‘. One fourth of the 
respondents subscribe to newspapers and magazines.  
Mukhopadhyay and Ramdurai (2001) reported that large 
farmers received highest amount (91 per cent) of farm information 
followed by small farmers (57 per cent) and marginal farmers (39 
per cent) in decreasing order of information reception. Large 
farmers‘ access to different information channels was much higher 
in contrast to the other categories of farmers. 
 Saade (2008) reported that 48 individuals participated in the 
portal survey, 75 per cent of which were male, 35 per cent of 
respondents claimed to have access to two or more computers. 
Only one respondent reported that he had no access to computer. 
Sasidhar (2008) reported that majority (63.51 per cent) of the 
registered farmers of the Backyard Poultry Farm School were 
middle aged, male (75.7 per cent), belonged to backward (47.3 per 
cent) and scheduled caste/tribes (31.1 per cent). Majority (66.2 per 
cent) of the participants‘ belonged to nuclear families and most of 
them (44.6 per cent) had occupation as agriculture followed by 
livestock (28.4 per cent) rearing. All of them were educated and 
majority (74.3 per cent) of them studied up in middle school and 
above.  
Singh et al. (2008) reported that most of the farmers had 
education up to primary level (34 percent), 11 per cent farmers 
were illiterate and 25 per cent were able to read and write. The 
majority of the farmers of Varanasi and Mirzapur districts of Uttar 
Pradesh had small to medium land holdings (1 to 1.5 hectares). 
Chauhan (2010) observed that 64 per cent of the internet 
facility expecting farmers were from the middle age group, with a 
high school and higher secondary level of education (45 per cent) 
and had joint family. 60 percent of the respondents belonged to a 
small category of farmers with mixed farming as a main 
occupation. In order to earn additional income along with farming 
about 46 per cent of them possessed two or more animals. More 
than half of the respondents were found to be the member of one or 
more organizations. 
 Michailidis et al. (2010) aimed at exploring farmers‘ use of 
ICTs and their views on preferred extension media drawn from a 
survey of 490 farmers in the region of Western Macedonia. Analysis 
showed the existence of three farmers‘ classes regarding the use of 
a range of ICTs: ‗high‘ (10%), ‗medium‘ (40%) and ‗low tech‘ (50%) 
farmers. The first class, use mobile telephones, PCs, internet and 
e‐mail very often while the third one rarely or never. Furthermore, 
the three classes were found to differ in terms of gender, marital 
status, farming mode (full or part‐time farming), and income 
sources and estimated farm net worth. Further, ICTs adoption is 
significantly related to factors such as annual income, farmers‘ 
classification, familiarity with ICTs and education, with gender 
being a supporting factor. 
2.2 Impact assessment of ICT initiatives 
2.2.1 Impact Assessment 
Gosling and Edwards (1995) explained that a successful 
impact assessment needs to explore the whole ‗impact chain‘ and 
so investigate the linkages between inputs and activities, how these 
generate the outputs which then produce outcomes and finally 
impact. Originally, impact assessment have been single method, 
there has been move towards multi-method approaches. Method of 
assessments includes surveys, appraisals, observations, case 
studies and participatory learning.  
Bird (2002) defined that impact assessment is a formal 
evaluation type of study that assess the extent of implementation 
and influence of a specific program or project on desired outcomes 
and data collected is used to measure the extent of desired changes 
in the targeted population. 
 Hailey and James (2003) reported that any impact 
assessment initiative entails the identification of units of 
assessment. These units of assessment which are sometimes 
viewed as levels of assessment include the individual, household, 
organization, community, development agency, institutions and 
any combination.  
Higher Education Funding Council (2004) defined that 
impact study tends to focus on specific contexts and do not attempt 
to generalize beyond the case at hand. They often use a range of 
qualitative and quantitative tools but rarely use control or 
comparison groups and statistical methods to test specific 
hypotheses. To be more specific, the impact assessment aims at 
measuring not only outcome attainment but its level of success. 
Rosenzweig et al. (2009) defined impact as the difference 
between what actually happened as a result of the implementation 
of a program, and what would have happened if the program had 
not been implemented.  
Impact evaluation is the process of identifying and measuring the 
impact (positive or negative) caused by such an intervention. 
Impact often takes time to become apparent, and can be caused by 
many factors other than one specific program. 
2.2.2 Impact Assessment Index 
Saade (2008) included the items related to the participant‘s 
experience with the portal and in relation to the following 
constructs: satisfaction, portal quality, usability, usefulness, ease 
of use, reasons to access the portal, component based evaluation, 
attitudes, intimidation and anxiety.  
 Karthikeyan (2008) developed five indicators for the 
evaluation of Kisan Call Centre with respect to the logic model 
approach. The broad indicators were awareness about the Kisan 
Call Center which included users‘ level of awareness and source of 
awareness, participation of the users, adoption of the 
recommended practices, information sharing behavior of the users 
and gratification of the services of Kisan Call Center. These 
indicators were further subdivided.  
Vaisla and Bisht (2010) conducted a study on ―SWOT 
Analysis of e-Initiative in Uttarakhand‖. A scale on ―Impact 
Assessment of e-Initiatives in Uttarakhand‟ had been prepared for 
the study. The questionnaire contained the feedback of different e-
Initiatives of the state covering IT awareness, infrastructure issues, 
effectiveness, and necessity of the programs to the grass root levels. 
It was a five point scale and contained 28 statements. Out of these 
28 statements 14 statements were positive and 14 were negative. 
An individual score was interpreted on the basis of the scale 
prepared ―The higher the score the more favorable is the perception 
of respondent towards the effectiveness of e-Initiatives and the 
lower the score the less favorable is the perception of respondent 
towards the effectiveness of e-Initiatives‖. 
2.2.3 Impact Assessment of ICT initiatives in agriculture 
Richardson (1997) based on evaluation on an Internet 
project communication para el Desarrollo en America Latina reported 
that the ICTs used were appropriate and cost effective. Farm 
families were the main beneficiaries of training and information 
activities, intermediaries and extension workers had acquired more 
knowledge, skills and experience to train farmers and provide them 
 with technical information. All stakeholders had access to better 
communication tools to facilitate transfer of knowledge and skills to 
the wider community. 
Balit (1998) evaluated an internet based project in America 
Latina. The project was about sharing knowledge and skills with 
small subsistence farmers. The project also trained critical masses 
of national staff in the production and use of various 
communication channels preferred by peasant farmers and semi-
literate rural populations. The project proved very successful and 
soon spread throughout the region and beyond China, Indonesia 
and the Republic of Korea. 
Lukeeram et al. (2000) found that the faculty of agriculture 
of the University of Mauritius has developed a computer based 
information system- the Potato Extension and Training Information 
System (PETIS). PETIS uses the internet and will test whether rural 
communities can use the web to access information. 
The system, destined principally for the small-scale potato 
growers, is equipped with audio files that provide information in 
English. Illiterate users have an option to read the summary of the 
content in Creole and Bhojpuri and icons and pictures that enable 
most rural users to navigate easily the basic levels on the site. The 
system has been rated very successful and research team is now 
exploring touch screen. 
Munyua (2000) pointed out that through the establishment 
of rural information centers, ICT can create employment 
opportunities in rural areas by engaging info-kiosk managers, 
subject matter specialists, translators and information technology 
technicians. Such centers help bridge the gap between urban and 
 rural communities and reduce the urban migration problem. He 
further reported that in Uganda, the National Agricultural Research 
Organization (NARO) and CAB International (CABI) are 
implementing a project entitled ―Electronic Delivery of Agricultural 
Communication in Uganda‖. 
Leewis (2001) revealed that new information services to rural 
community over which farmers, as users, will have much greater 
control than over current information channels. Even if every 
farmer does not have a computer terminal, these would become 
readily available at local information resource centers, with 
computer carrying expert systems to help farmers to make 
decisions. However, it will not make extension workers redundant. 
Rather they will be able to concentrate on tasks and services where 
human interaction is essential in helping farmers individually and 
groups to diagnose problems to interpret data and to apply their 
meaning.   
Radhakrishna (2003) stated that Karnataka‘s Bhoomi project 
has revolutionized the way people access information on land 
records. Several of the 7, 00,000 land records are available online 
for banks, judicial courts and hundreds of village kiosks all across 
the state. Bhoomi, a successful project, is the only one and premier 
e-governance project in India that has recovered 70 per cent of 
revenues of the total investment in the project, which is expected to 
generate more than Rs 10 crore every year.   
Mathew (2005) revealed that the Akshaya project has 
facilitated creation of ICT access in every village in the district and 
100 per cent awareness of how ICT can influence people‘s lives. The 
project ―Market-led Agricultural Initiatives through IT-enabled Agri 
 Business Centres in Kerala‖ is positioned to provide content and 
services delivery platform to stakeholders in the farming sector. It 
is building a robust, replicable, scalable and sustainable ICT 
application in the agricultural sector to provide transaction services 
to farmers and input/output providers‖. 
Krishnareddy and Ankaiah, (2005) reported that deploying 
e-Sagu prototype increased income of the farmers to the tune of 
INR. 3075 (63 USD) per hectare and also reduced the pesticide 
usage. Further, their rudimentary estimate of economic advantage 
indicated that if e-Sagu prototype used for 1000 farmers, overall 
net benefit with the proposed ICT based system is INR 100 million 
(USD 204800). 
Balaji et al. (2007) reported that ICRISAT, Hyderabad, has 
initiated the Virtual Academy for the semi-Arid Tropics (VASAT) as 
a technology mediated extension and knowledge sharing program. 
As part of the VASAT activities, two field projects (one in India and 
another in Niger) involving the participation of rural community 
based organizations were launched in 2004. In Adakkal region 
(South Central India), the VASAT project involved a local 
community based organization, Adarsha Mahila Samaikhya. A 
module prepared by ICRISAT experts was rendered into local 
language and the info-mediaries were administered, which helped 
the volunteers to ―refine‖ farmers‘ queries before passing them to 
the experts. The ISRO supported video-conferencing and online 
forums in support of the agriculture related question and answer 
processes and also GIS derived tools were successfully 
experimented for micro-level drought preparedness. Now, AMS is a 
large SHG of 8000 women, running an Adarsha Restaurant and 
Adarsha Handloom and giving rainfall data to the farmers of 
 Adakkal and nearby villages and employed almost all the village 
residents.     
IIM, Ahmedabad (2007) prepared report on ―Impact 
Assessment Study of E-governance Projects in India‖. The report 
concluded that users of e-Seva have reported a significant 
improvement over the manual system of dealing with individual 
agencies. The composite score has moved from 3.39 (slightly better 
than satisfactory) to 4.66 (close to very good). e-Seva has lowered 
the travel costs by Rs 9.3 per transaction for its users who are all 
urban. Waiting time in e-Seva Centers has been halved in 
comparison to agency counters from 32.9 minutes to 14.6 minutes. 
There has been a significant improvement of 0.79 points on a 5 
point scale in the quality of governance. There has been a 
significant improvement of 0.94 points in service quality on a 5 
point scale. 96.84 per cent of respondents preferred the e-Seva 
system over the departmental systems. 
Aker (2008) examined the impact that the introduction of cell 
phones has had on grain trade throughout Niger. Using an original 
dataset that combines data on prices, transport costs, rainfall and 
grain production, she shows that cell phones reduce grain price 
dispersion across markets by a minimum of 6.5 per cent and 
reduce intra-annual price variation by 10 per cent. The primary 
mechanism by which cell phones affect market-level outcomes 
appears to be a reduction in search costs, as grain traders 
operating in market with cell phone coverage search over a greater 
number of markets and sell in more markets. The results suggest 
that cell phones improved consumer welfare during Niger‘s severe 
food crisis of 2005, perhaps averting an event worse outcome. 
 Gandhi et al. (2008) indicated that the Digital Green project 
increased the adoption of certain agricultural practices sevenfold 
over a classic extension approaches. The digital Green project was 
shown to be ten times more effective per dollar spent. Further, 85 
per cent of adoption of improved technologies achieved as against 
11 per cent of adoption by traditional extension methods. Gandhi 
et al. (2009) also reported positive social effects and other 
qualitative results of Digital Green project of participatory video for 
agricultural extension. 
Sarvanan (2008) reported that the cost and time indicators 
comparing traditional extension system and e-Arik (e-agriculture) 
project, sixteen fold and three fold less time were required to the 
clientele availing and extension system delivering extension 
services, respectively. It was further reported that 3.4 fold economic 
benefit as compared to the expenditure of deploying e-agriculture 
prototype.  
Karthikeyan (2008) reported in the study conducted on 
―Formative Evaluation of Kisan Call Center in Tamil Nadu‖ that 
almost cent per cent (99.62 per cent) of the calls were made by men 
followed by less than half per cent (0.38 per cent) of the calls made 
by women. It is well known that in our rural society, male had 
higher exposure to external situations than female. Even though 
female have more involvement in agriculture and allied fields still 
male always prefer to utilize new technologies and innovative 
approaches in transfer of technology due to their exposure to the 
outside world.  
Saade (2008) reported that online portal survey with the 
respondents indicated that they were somewhat satisfied with the 
 achieved portal outcomes; in meeting their expectations and that 
the components were favorable to their needs. However, they 
reported that they are not too happy at trying enough to use the 
portal. Most participants agree that the content is useful, clear, 
concise, and accurate but not complete or current. Also, most of 
them agreed that the portal interface is acceptable and readable 
with no complaints in terms of availabilities, loading speed, colors, 
organizations etc. Many expressed that the portal did not have 
adequate search facilities. 
It was concluded by the users that discussion and white 
boards, content repository, book catalogue and distance learning 
were not well done and were found to be disadvantageous, 
worthless and useless. 
Ansari and Yogeshwar (2009) reported that a large majority 
(90%) of the farmers was satisfied with the e-chaupal services. 
Farmers also appreciated the convenience of services, ease of 
accessibility of e-chaupal, credibility and reliability of information 
provided by e-chaupal, immediacy of feedback, comprehensibility of 
message frequency of contact, capability and availability of e-
chaupal facilitators in attending to their problem.  
NAIP Project Report (2010) reported that the delivered SMS 
had average impact (87.17 per cent) among the farmers, content 
was moderately relevant (58.97 per cent) followed by highly relevant 
(38.46 per cent). It was found that most (48.17 percent) of the 
farmers adopted the crop tips up to 33-66 per cent followed by 
33.33 per cent farmers who adopted those tips more than 66 
percent  delivered via aAQUA. According to the report most of the 
queries were posed about cotton crop.  
 Goyal (2010) has carried out one of very few studies which 
attempt to quantify the impact of improved market information 
through IT technology – in her case, computer terminals. Her work 
demonstrated that in areas where there was much improved access to 
and dissemination of market price information (through the presence 
of e-chaupal), farmers obtain wholesale prices of between 1 to 5 per 
cent higher (with an average of 1.6 per cent) than in areas where 
market information was less transparent. 
Mittal (2010) in a study on ―Socio-economic Impact of Mobile 
Phones on Indian Agriculture‖ revealed that many of the small 
farmers said that they benefitted from greater convenience, the saving 
stemmed typically from avoiding local travel and could range from 
100-200 per trip. A small minority said that they had derived greater 
benefits from the ability to make better decisions about where to sell 
their output after getting market prices for a variety of local and 
distant markets. 
Vaisla and Bisht (2010) studied the strengths, weaknesses, 
opportunities and threats of social and technological aspects of 
information communication technology while analyzing the impact of 
e-Initiative in Uttarakhand. Result findings were: 
Social aspects 
Strengths Weaknesses 
 People eager to learn Internet
  
 People eager to learn IT skills 
 
 Basic education poor 
 Low literacy 
 Low IT literacy 
 Different Languages 
 Public acceptance of self 
service models 
Opportunities Threats 
 Employment increases 
 Education system will 
 improve 
 People get structural job 
 Cheap manpower will 
 widely available 
 Brain drain of IT skilled   
 people after training 
 Influence of another 
 culture 
 Resistance of people 
 Digital divide 
  Promotion of internet 
 
 Privacy 
 
Technological Aspects 
Strengths Weaknesses 
 Everything is new: no 
negative legacy 
 Leapfrogging possible 
 Good Telecom and Mobile 
users Internet as pull 
factor 
 Use of Open source 
software 
 
 Shortage IT skills 
 High cost of internet 
 Heterogeneous data 
 Lack of IT standards 
 Software licenses 
Opportunities Threats 
 2nd hand hardware 
available 
 Use of PPP mode for 
technology outsourcing 
 
 Dependency on technology 
 
 
 
2.2.5 Research methods to reveal impact of ICT 
Geethakutty (2008) conducted an evaluation study on 
Women in Agriculture programme area of Palakkad district, Kerala. 
From among the 750 farmwomen participants of the programme; 
60 respondents were selected following stratified random sampling 
procedure (two groups each of 5 members from 6 blocks from the 
above district). From among 79 agricultural functionaries who were 
directly involved in the programs in its various implementation 
periods, 50 were randomly selected as respondents. Using pre-
tested structured interview schedule relevant data were collected 
through personal interview from the farm women respondents. The 
agricultural extension functionaries were contacted through a 
mailed questionnaire. The data received from farm women and 
officers were compiled and analyzed using SPSS and Excel 
 packages of statistical methods. Secondary data from the earlier 
evaluation studies about the programs were also utilized to draw 
the conclusions of the present study. 
Saade (2008) adopted online questionnaire administration 
via LUMS (Lahore University Management Science, Pakistan) 
portal. The portal database included 280 members all of which 
were sent an email asking them to complete the questionnaire and 
with a link to it.  
The potential participants to the questionnaire were asked to 
complete it on a voluntary basis with no motivation to do so. Their 
participation was to be motivated by their desire to give feedback 
on the portal with the aim that their feedback would be used to 
enhance the portal for their own better usage.  
Sasidhar (2008) used a tool called ‗Bennett‘s Hierarchy‘ 
(Bennett, 1976), which has been extensively used by extension 
practitioners for planning and evaluation. The Bennett‘s Hierarchy 
describes a series of staircase levels of evidence of program 
impacts, beginning at the bottom step with ―inputs‖ i.e. allocation 
of resources to a program and progressing to the top, ―end results‖ 
i.e., measuring impacts of a program on long-term goals or 
conditions. While this model is useful for assessing inputs, 
activities, outputs, reactions and knowledge, opinion, skill and 
attitude (KOSA) change (level 1-5).  
The survey was conducted in eight villages from Bareilly 
district of Uttar Pradesh by employing a semi-structured interview 
schedule. The important variables were: radio listening behavior, 
reactions of participants, perception of participants on farm school 
sessions broadcasts, opinion, knowledge and attitude of 
 participants, practice change, adoption level of the tips given by 
farm school etc.  
Karthikeyan (2008) evaluated the performance of Kisan Call 
Center I Tamil Nadu at formative stage using Logic Approach 
Model. These are the tools for program planning, management and 
evaluation. This model typically depicts the inputs, 
process/activities, outputs and outcomes associated with an 
organization and its programs. The study area includes all the 30 
districts of Tamil Nadu and two Union Territories namely Andaman 
and Nicobar Islands and Pondicherry in which the Kisan Call 
Center was operating. 
Imas and Rist (2009) advocate a mixed-methods approach, 
which uses both quantitative and qualitative data, when an 
evaluator wants to deeply understand the context of why an 
intervention did or did not work. He states that mixed methods are 
also useful to validate information coming from different sources, 
or in the presence of resource constraints resulting in low sample 
sizes, such as a lack of adequate time or funding.  
Vaisla and Bisht (2010) conducted ―SWOT Analysis of e-
Initiative in Uttarakhand‖ and adopted the following methodology, 
where IAOEIU stands for (Impact Assessment of e-Initiative in 
Uttarakhand) 
  
 
2.3. Content and design features of Agri-portals  
Murray and Costanzo (1999) concluded that although there 
is no agreed upon list of criteria outlining what usability includes, 
people generally agree that a usable website is accessible, 
appealing, consistent, clear, simple, navigable and forgiving of user 
mistakes. 
Lazarus and Mora (2000) revealed unrelated graphics that 
do not enrich content but distract from important content and 
comprehension. For lower literacy audiences, it is critical that 
graphics directly relate ―To Whom It May Concern‖ content. All 
illustrations; graphics or photos must be placed near the related 
text/content and when appropriate, be labeled and explained. The 
users become frustrated if multimedia components like audio, 
video, text and graphics do not function in synchronized manner. 
They found that about 11 words per line is good to reduce eye 
movement and keep the users attention and words familiar to users 
 should be used. Keep sentences simple, specific, direct and written 
in active voice.  
Nielsen (2001) reported that a sample website scored 58 per 
cent higher in measured usability when it was written concisely, 47 
per cent higher when the text was scannable and 27 per cent 
higher when it was written in an objective style instead of the 
promotional style used in the control condition. Combining these 
three changes into a single site that was concise, scannable and 
objective at the same time resulted in 124 per cent higher 
measured usability. The design of the website should always reflect 
the need of its users. Usability is the combination of factors that 
affect the user‘s experience accessing a website.  
Hofstede (2001) reported that color has been found to pose 
psychological effects on users that are different across cultures. 
Color can present opposite meanings such as yellow for cowardice 
in the United States and grace and nobility in Japan. Therefore, it 
is important to test colors with members of the intended audience 
during formative research. 
Bernard et al. (2001) reported the optimal font size to be 14 
or 12 points for online reading. Comparing four Sans Serif fonts 
(Arial, Comic Sans MS, Tahoma and Verdana) and four Serif fonts 
(Courier New, Georgia, Century Schoolbook, Times New Roman) at 
a resolution of 1024 × 768 revealed no difference in effective 
reading (font accuracy/speed of reading) between font types. They 
also reported that text in ALL CAPS is difficult to read. Regarding 
emphasis they found that italics and bold should draw attention to 
important words or phrases. Excessive use of these devices will 
clutter the site and distract the user. Whatever navigation is 
 provided by the website should be consistent throughout, so that 
users do not get confused and perceive that they have entered 
another website. 
Larose et al. (2001) concluded that the language in which 
text is presented on a website is an important consideration in 
India, where there are around 18 and 96 unscheduled languages.  
Benigeri and Pluye (2003) reported difficulties in finding, 
understanding and using the information have been observed to be 
the most significant barriers preventing people from using web-
based information. Finally, lack of access to the internet and its 
content, diminishes the effectiveness of the communication 
medium.  
2.3 Relationship between background variables and selected 
impact indicators 
Austin et al. (1998) incorporated psychological and social 
variables and found a positive impact of achievement in farming, 
production-oriented behavior and intelligence/openness in 
adoption of computers. 
Warren et al. (2000) reported that although the adoption of 
ICT in horticultural production is recognized as a problem, 
researched that ICT adoption was very scarce. It was found that 
adoption of ICT was strongly associated with the education level of 
the farmer and farm size. The impact of age is not so clear. 
However, some researchers found a negative effect of age on ICT 
adoption. 
Sasidhar (2008) indicated that no participants started 
backyard poultry farming after listening to farm school. Three 
 fourth of them had no plans to start backyard poultry in the near 
future. However, 27 per cent of them were already rearing backyard 
poultry even before hearing the program. This clearly indicates that 
radio program can create awareness, knowledge and change 
attitudes but it is difficult to change the practice.  
It was also revealed that half (50 per cent) of the participants 
gained medium knowledge followed by 25.68 per cent high 
knowledge and 24.32 per cent low knowledge. The corresponding 
knowledge levels for non-participants were 36.49 per cent, 24.32 
per cent and 39.19 per cent respectively. The mean knowledge and 
range of scores of participants of farm school were more than the 
non-participants group and ‗t‘ value revealed significant (P<0.01) 
difference between them. 
Akinyokun et al. (2010) in a study on factor analysis of 
performance indices of information communication and technology 
projects in Nigeria reported that correlation matrix of the 
performance indices generated shows that a correlation of 0.91 
exists between the ‗user involvement in planning‘ and ‗user 
involvement in feasibility study‘. A correlation of 0.94 exists 
between ‗assessment of contribution to growth‘ and ‗assessment of 
impact on productivity‘. The implication is that ‗user involvement in 
planning‘ is very likely to share the same factor with ‗user 
involvement in the feasibility study‘. On the other hand, 
‗assessment of contribution to growth‘ is likely to share the same 
factor with ‗assessment of impact on productivity‘. 
2.4 Constraints faced by farmers in using ICT  
Jaggi (2003) stated that there are some key issues affecting 
ICT initiatives i.e. connectivity in rural areas, literacy level, access 
 cum user friendliness of ICT services, mechanism of content 
creation and sharing, mediating ICTs to the target groups and 
availability of funds, lack of awareness and lack of motivation to 
use information available on the internet. 
Singh and Salooja (2004) argued that the impediments of 
effectiveness of ICT projects are: low computer literacy, non-
availability of personal computers, problematic communication 
backbone, high telecom tariff rates and low bandwidth capabilities 
of internet service providers. The emphasis should be given to build 
a core ICT network infrastructure and services with emphasis on 
making them accessible to the poor e.g. through creation of 
network of rural knowledge centers.  
Gelb (2005) in a study on ICT adoption in agriculture 
reported the major constraints faced by the farmers. In that 
inability of farmers to use ICT (12.5 per cent), unperceived 
economic or other benefits (21.4 per cent), lack of technological 
infrastructure (28.6 per cent), cost of technology (23.2 per cent), 
not enough time to spend on technology (23.2 per cent), do not 
understand the value of ICT (17.9 per cent) and lack of training 
(17.9 per cent) were found to be the major constraints.  
Akpabio, et al. (2007) observed that ICT use in developing 
countries faced  constraints relating to physical access, such as 
poor infrastructure and high costs, are quite common, aggravated 
by the lack of skills and the dissemination of inappropriate (i.e. 
provider‐driven) information to farmers, including language 
barriers.  
Mittal (2010) reported that in some cases, small farmers and 
fishermen found the lack of infrastructure, their lack of knowledge 
 regarding the cultivation and marketing of non-traditional crops 
and their inability to access credit major hindrances to realizing the 
full benefits of mobile telephony. 
Sarvanan (2010) reported that e-chaupal, the largest 
initiative among all internet based interventions in rural India, 
reached out to more than four million farmers in over 40,000 
villages through 6450 kiosks across 8 states. The problem 
encountered while setting up and managing this e-chaupal are 
primarily of infrastructural inadequacy, including power supply, 
telecom connectivity and bandwidth, apart from the challenge of 
imparting skills to the first time internet users in remote and 
inaccessible areas of rural India.  
2.5 Farmers’ opinion and constraints on ICT use in agriculture 
Malik and Bhardwaj (2001) conducted a study on 
―Perception of Farmers about Establishing Village Information 
Center in Uttarakhand‖ reported that majority (94.04 per cent) of 
farmers opined that VIC should be linked with agricultural 
universities followed by Krishi Vigyan Kendra (76.63 per cent), 
suggested opening time for VIC was 4:00 p.m to 9:00 pm by about 
half of the respondents followed by 4:00 pm to 9:00 pm and 5:00 
pm to 8:00 pm.   
Chauhan (2010) in the study on farmers' perception about 
ICT application in Gujarat indicated that 71 per cent of the farmers 
understood that internet is a rich source to collect world wide 
information on agriculture and its allied fields, while 72 per cent 
supported that ‗Internet is fastest way to exchange information in 
shortest time‘, 65 per cent of the farmers completely or to a certain 
degree felt that internet is costly affair for the farmers. Internet is 
best mean to collect information on market prices of agricultural 
 products mix opinion was observed for this aspect and was 
observed that 41 per cent of the farmers realized its use for 
agricultural marketing while 35 per cent partially realized it and 
nearly one fourth (24 per cent) of them did not realize this feature 
of the internet. 
Majority (69 per cent) of the respondents agreed that internet can 
be a very useful mean to the farmers followed by majority (61 per cent) of 
the farmers who did not believe that use of internet is only time pass 
activity. It was reflected that 88 per cent of the farmers partially or 
absolutely realized that information available on the Internet is difficult 
to understand. It was observed by the majority (86 per cent) that 
development of Indian farmers is possible through the Internet. 81 per 
cent farmers had the opinion that farmers should make use of the 
internet. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
To summarize, impact is the overall achievement of an 
intervention on the system and can be described by a variety of 
qualitative indicators such as ‘improvements in the existing ICT 
enabled Agri-portals and other such initiatives in the field of 
agriculture. Impact is the end-point of an intervention involving 
input, process, output and outcome. Isolating the variable that 
caused the impact is problematic in any field of study. In the light 
of above comprehensive researches on the impact of ICT in 
agriculture done in the past, reveals that some changes are 
necessary in selecting methodology and impact indicators in 
agriculture. So, rather than continuing to implement ineffective 
evaluations for the sake of continuity, small modifications can be 
made to improve evaluation methods within the current system. 
Each quantitative approach should be augmented with more in 
depth qualitative data, and the way round to have a sufficient 
evidence base. Other reviewed studies provide qualitative evidence 
that ICT can impact on learning outcomes based on the opinions of 
the stakeholders. Thus, the present study will provide a more 
comprehensive methodology with indicators for every step of the 
program implementation which help in carrying out an in-depth 
study of Agri-portals. 
 
 
 
 
 Chapter 3               RESEARCH METHODOLOGY 
  
A sound methodology is a pre-requisite for accurate results 
from any research investigation. It is the system explicit rules and 
procedures, upon which research is based and against which 
claims for knowledge are evaluated. This system is neither closed 
nor infallible. Rather the rules and procedures are constantly 
improved. According to Kothari (2007), “research methodology is a 
way to systematically solve the research problem. It may be 
understood as a science of studying how research is done 
systematically‖. Research methodology not only encompasses 
methods used for conducting research, but also the reasoning 
behind using these methods in research. 
After reviewing the available literature related to the study, a 
scientific and systematic procedure was developed and adopted for 
conducting the investigation. This chapter has been discussed 
under the following heads:  
3.1. Universe of the study 
3.2. Description of locale 
3.3  Sampling 
Level-I 
3.3.1 Selection of the Agri-portals 
3.3.2 Selection of districts 
3.3.3 Selection of KVKs 
3.3.4 Selection of villages 
 3.3.5 Selection of the respondents 
Level-II 
3.3.6 Selection of portal managers 
3.3.7 Selection of SAU‘s scientists 
3.3.8 Selection of KVK functionaries 
3.4. Research design 
3.5. Variables and their measurement 
3.6. Tools and techniques of data collection 
3.6.1 Tools preparation for impact assessment 
3.6.1.1 Validity and reliability of the tool 
3.6.2 Types of documentation  
3.7. Hypotheses of the investigation 
3.8. Analysis and interpretation of data 
3.1 Universe of the study 
The present study has been carried out in the state of 
Uttarakhand, which is the 27th state of India, carved out of Uttar 
Pradesh, on November 9th 2000. It lies in between 280 42‘ and 310 
28‘ North latitude and 770 35‘ to 810 50‘ Eastern latitude.  
 
 
 
 
 
 
 Table 1: Uttarakhand at a glance 
S. No. Particulars Statistics 
1. Total geographical area  53,483 sq. Km 
2. Area under forest 64.81% 
3. Gross cropped area 13.06 lakh ha 
4. Gross irrigated area  42.2% 
5. Area under food grain  987.8 lakh ha 
6. Fertilizer consumption  101.4 kg/ha 
7. Total population  
(a) Male population 
(b) Female population 
84.8 lakh 
43,16,401lakh 
41,63,161lakh 
8. Population density per sq. Km.
  
159 
9. Literacy rate 
(a) Male (literacy) 
(b) Female (literacy)  
72.28% 
84.01% 
60.26% 
10. No. of districts    13 
11. No. of tehsils    49 
12. No. of blocks   95 
13. No. of panchayats   673 
14. No. of villages 15669 
15. No. of towns   73 
16. Per capita land availability  0.86 ha. 
17. Number of Universities 04 
18. Per capita forest area 0.49 
19. Per capita Annual income  More than Rs, 12,000 
20. State capital  Dehradoon 
Sources: Statistical Bulletin, Uttarakhand. 2001 - Uttaranchal 
Forest statistics, 2001 Forest Department, Uttaranchal 
http://envfor.delhi.nic.in/divisions/forprt/JFM/htm/area.htm 
The state accounts for about 1.69 per cent of the total area of 
the country and are placed in 18th rank in all India level. The 
 official language of the state is Hindi with Kumauni and Garhwali 
as local dialects. Population wise district Nainital is the biggest and 
the smallest one is Champawat. The main sources of income of the 
state are from tourism, forestry, horticulture medicinal plant, 
fodder, mushroom, fishery, silk wool and hydro electricity.  
Map of Uttarakhand 
 
Fig-1 Source: http://210.212.78.58/index_town/  
In the Tarai and Bhabar regions and Shivalik belt, thirteen 
per cent areas constitute rural settlement and 60 percent 
constitute urban settlement. The state demonstrates a wide range 
of intra regional diversity in respect of topography, climate, 
cropping pattern, soil texture, habitation, socio economic status, 
living style and development pattern. About 63 per cent area in the 
state is under forest. The net sown area is about eight lakh 
hectares. The population of the state is about eight million out of 
which 50.21 per cent are male and 49.79 per cent are female. The 
population consisted of 76 per cent of rural and 24 per cent of 
urban inhabitants. The literacy rate of the state is 72 per cent. 
 Seventy per cent of the population is directly and indirectly engaged 
in agriculture and allied activities. 
Agriculture of Uttarakhand 
Subsistence agriculture practiced on small terraced fields in 
Uttarakhand forms the primary source of livelihood for the majority 
of the state‘s population. About 80 per cent of the working 
population in remote hill villages is engaged in agriculture and 
animal husbandry (Sati and Sati, 2000). Due to harsh topography, 
climate and subsequent inaccessibility of the area, traditional 
mountain farming systems in Uttarakhand were self-sufficient, self-
contained, closed systems, which did not require any outside input. 
Owing to limitations in the form of lack of irrigation, small and 
scattered land holdings, low soil-depth, high altitude, heavy rainfall 
and cold climatic conditions - agriculture in the mountains exhibits 
a lot of variations in crop diversity, crop composition and crop 
rotation (Maikhuri et al. 2001).  
Moreover, it is also inextricably linked to animal husbandry 
and forests. Forest biomass fertilizes the fields in the form of 
organic manure via livestock and through humus coming directly 
from rainwater run-off from the forests (Jain and Webster, 2001).  
Draught animals are the most economical and easily available 
source of energy for ploughing and post harvest activities. 
Manpower is also extensively used and sometimes ploughing is also 
done manually. Women play a key role in hill agriculture, 
particularly in the context of male workers migrating to the plains 
for employment. Interestingly, almost all hill women are engaged in 
agriculture as compared to only 59% men (Chauhan et al.). 
Agricultural land is scarce and comprises of small terraced plots 
 carved out of the hillside or cleared forestland. The majority of land 
area is under rainfed agriculture, and hence the communities are 
heavily dependent upon rain and snowfall.  
Although the vast majority of the state‘s population is 
dependent upon agriculture, the land area available for cultivation 
is very limited. In terms of net sown area, agriculture occupies only 
14.8 per cent of the total geographical area of the state and this 
includes areas in the districts of Haridwar and Udham Singh 
Nagar, which have a very high ratio of cultivated area of total land 
area. Excluding the figures for these two districts, only 10.7 per 
cent of the remaining land area of Uttarakhand is under 
cultivation.  
The average size of landholdings in the state is also very 
small. There are an estimated number of ten lakh landholdings in 
Uttarakhand, 70 per cent of them are less than one hectare in size 
and the per capita area comes to only 0.8 hectares (Rawat 2001). 
However, in the Garhwal region alone, the amount of cultivated 
land per-capita comes to 0.2 ha (Maikhuri et al. 2001). According 
to Semwal et al. (2001) marginal farmers (landholdings between 
0.02-1.0 ha) comprise more than 68 per cent, small farmers 
(landholdings between 1.0 ha to 4.0 ha) about 29 per cent and big 
farmers (landholdings between 4.0 and 10.0 ha) only three per cent 
of the farmers. District-wise, the average size of landholdings, in 
1990, varied from 0.54 ha in Pithoragarh to 1.67 ha in Nainital. 
However, farmers in the plain districts of Udham Singh Nagar and 
Haridwar have much larger land holdings. 
 The crops and cropping patterns in the hills vary greatly with 
altitude due to varied climatic conditions, the nature of agricultural 
land and irrigation. There are two main cropping seasons i.e. Kharif 
 and Rabi. Kharif season crops occupy about 63 per cent while Rabi 
season crops account for about 59 per cent of the gross cropped 
area of the region, with the cropping intensity of 159.29 per cent 
(Swarup, 1993).  
Multi-cropping has been the dominant feature of traditional 
hill agriculture. It ensures that the multiple needs of the 
community are satisfied and, at the same time, the health of the 
agro ecosystem is also maintained. Upland cropping is highly 
diversified having various combinations of cereals, pulses, millets, 
oilseeds, pseudo-cereals, beans, vegetables, fruits and spices. The 
main Kharif season crops comprise: paddy, finger millet, barnyard 
millet, foxtail millet, maize and pulses. Wheat, barley, lentils, peas 
and mustard are the main Rabi season crops. 
3.2. Description of locale 
A brief description of district Nainital  
In the state of Uttrakhand, district Nainital lies in the Kumaun 
division. It is located approximately in between 80º14‘ and 78 º 80‘ 
east longitudes and 29º00‘ and 29º05‘ north latitude.  The foothill 
area of the district is known as Bhabhar. The underground water level 
is very deep in this region. As per 1999 records, total average rainfall 
of the district was 1338.08 mm while total average rainfall up to 
August 2000 was 1602.69 mm.District Nainital has five tehsils viz. 
Nainital, Haldwani, Ramnagar, Dhani Kosiha, Katauli, and eleven 
developmental blocks namely Hawal bagh, Taluka, Bhikiashen, 
Haldwani, Ramnagar, Bhimtal, Ramgarh, Kotabagh, Betalghat, 
Dhari and Okhalkanda. 
 
 
 Table 2: District Nainital at a glance (2001 Census) 
S.No. Particulars Area (Ha.) 
1. Total geographical area 53,448 
2. Total forest area 64.81% 
3. Cultivable barren land 8719 
4. Pasture land 1211 
5. Area under horticulture crops 16306 
6. Uncultivable land 26792 
7. Land used other than agriculture 3025 
8. Net sown area 49486 
9. Area sown more than once 32975 
10. Gross cropped area 82461 
Source: Statistical Bulletin, Nainital district, Uttarakhand 2001 
Table 3: Source wise irrigated area of district Nainital  
S. No. Source Area (Ha.) Total area (%) 
1. Canal 242034 80.24 
2. Tube well 
Government 
Private 
 
3366 
1716 
 
11.16 
5.69 
3. Other 878 2.91 
 Total 30163 100 
 
Source: Statistical Bulletin, Nainital district, Uttarakhand 2001 
 
 Table 4: Land holding pattern of farmers of district Nainital  
S.No. Category Holding size Landholding (%) 
1. Marginal  < 1 Ha. 60.2 
2. Small  1-2 Ha. 18.8 
3. Medium  2-4 Ha. 18.6 
4. Large  >4 Ha. 2.5 
 
Source: Statistical Bulletin, District Nainital, Uttarakhand 2001 
Map of Nainital 
 
Fig-2 
Source:http:/www.mapsofindia.com/maps/uttaranchal/district
s/nainital.htm. 
 
 Brief description of Dehradun 
Dehradun is capital of north India state: Uttarakhand, has six 
tehsils, namely Dehradun, Chakrata, Vikasnagar, Kalsi, Tyuni and 
Rishikesh. This district has six community development blocks, viz, 
Chakrata, Kalsi, Vikasnagar, Sahaspur, Raipur and Doiwala 
and seventeen cities, 764 populated villages, and 18 unpopulated 
villages. 
The headquarters of many National Institutes and 
Organizations like ONGC, Survey Of India, Forest Research 
Institute, Indian Institute of Petroleum etc. are located in the city. 
Some of the premier educational and Training Institutes like Indian 
Miltary Academy, Rashtriya Indian Military College (RIMC), Indira 
Gandhi National Forest Academy (IGNFA), Lal Bahadur Shahstri 
National Academy of Administration (LBSNAA) etc. are also located 
in Dehradun. The city lies between 29 degrees 58' and 31 degrees 
2' 30" north latitudes and 77 degrees 34' 45" and 78 degrees 18' 
30" east longitudes. Altitude is 640 mts. (2100 ft) above mean sea 
level. 
Table 5: District Dehradun at a glance (2001 census) 
S.No. Particulars Area (Ha.) 
1. Total geographical area 3088.00 sq. Km 
2. Total forest area 2200.56 sq. Km 
3. Net sown area 550.57 sq. Km 
4. Net irrigated area 217.53 sq. Km 
5. Total population 
 
16, 98,560 
 6. Population density 332 people/sq. Km 
7. 
Total literates 
a. Total males 
b. Total females 
85.24% 
90.32% 
79.61% 
8. Average size of operational holding 0.92 ha 
 
Agriculture 
Agriculture in the Doon Valley is practiced the same way as in 
the plains.  The facilities for irrigation from canals and rivers are 
abundant but there is a great deficiency of manure. The 
hills, however, contain very little level ground thus, terraced 
cultivation is common. Intermittent cultivation consists of 
small patches of hill sides cleared of shrubs and grass usually by 
fire. In the district there are two  harvests, the kharif sown in June 
or little earlier in the hills and reaped in September and  October 
and the rabi sown in October-November and reaped in March 
in  the plains and in April and May in the hills.  Paddy is one of the 
most important kharif food crops in the district.  Many kinds of rice 
are sown in the area. The district is famous for its basmati rice. 
Other important kharif crops are maize, jhangora, sonk, 
urd,  kulath, tor (arhar) and sugar cane.  Wheat is the principal crop 
of rabi and is grown in almost all parts of the district. Barley and 
mustard are other important rabi crops. 
The important fruits grown in the district are the mango, 
guava, peach, grape, strawberry, pear, lemon and 
litchi. Among vegetables, potato is the most important 
crop.  Potato cultivation in the Mussoorie hills is an old and 
 established industry. Besides, catering to the needs of the town of 
the district, a considerable portion of the production of potato is 
exported to other districts of the state. 
Map of Dehradun 
 
Fig-3 
Brief description of Udham Singh Nagar 
Udham Singh Nagar is a district of Uttarakhand state 
with Rudrapur as its headquarters, is located in the Tarai region. It 
is bounded on the north by the Nainital district, on the northeast 
by the Champawat District, on the east of Nepal, and on the south 
and west of Uttar Pradesh state. The district was created in October 
1995 out of Nainital District. G.B. Pant University of Agriculture 
and Technology. The district has six tehsils, namely Kashipur, 
 Jaspur, Bajpur, Gadarpur, Rudrapur, Kichha, Sitarganj, and 
Khatima and 14 developmental blocks. 
Table 6: District Udham Singh Nagar at a glance (2001 Census) 
S. No. 
 
Particulars 
 
Statistics  
1.  Total population 1,235,614 
2.  Total Geographical Area 3,372 
3.  District Type Tarai 
4.  Tehsils in UdhamSinghNagar 07 
5.  Blocks in UdhamSinghNagar 07 
6.  Nyaya Panchayats 27 
7.  Number Of Villages 656 
8.  Nagar Palika Parishads 08 
9.  Nagar Panchayats 06 
 
Map of Udham Singh Nagar 
 
Fig- 4 
 
 3.3 Sampling 
Level-I 
3.3.1 Selection of the Agri-portals 
In all, there are presently thirteen Agri-portals operating in India 
viz. Haritgyan.com, Krishiworld.net, TOEHOLDINDIA.com, 
Agriwatch.com, ITC‘s Soyachoupal.com, Acquachoupal.com, 
Plantersnet.com, Agmarknet.nic.in, ikisan.com, agrisurf.com, 
indiancommodity.com, aAQUA, Agropedia. Out of these, two Agri-
portals viz. Agropedia and aAQUA have been launched in the 
country, operating at national level and have also been launched in 
Uttarakhand. These Agri-portals cater to the need based content on 
major aspects of agriculture desired initially by the progressive 
farmers and other stakeholder viz. Academia, extension 
functionaries etc. These Agri-portals are accessible through the 
network of KVKs across the state. Therefore, both these Agri-
portals viz. aAQUA and Agropedia were selected for the present 
investigation.  
Description of Agropedia and aAQUA: 
1. Agropedia  
Agropedia is a comprehensive, seamlessly integrated model of 
digital content organization in the agricultural domain.  It aims to 
bring together a community of practice through an ICT mediated 
knowledge creating and organizing platform with an effort to 
leverage the existing agricultural extension system. Agropedia is 
envisioned to be a one stop shop for all kinds of information related 
to Indian agriculture. The practice of crop knowledge models has 
been defined and developed for the first time worldwide to create 
 architecture for accumulating known codified and approved 
information about crops, with the support of Food and Agriculture 
Organization (FAO), Rome. These knowledge models are the 
structural representation of knowledge by using symbols to 
represent pieces of knowledge and relationships between them, 
which can be used to connect seamlessly to the knowledge base in 
Agropedia using semantic tools. Knowledge models have been 
represented using Concept Maps (C-Map) tools. Knowledge models 
have been designed at Agropedia with the intention of using them 
for indexing and browsing the content that we gather in the 
repository. A template for objects and relationships within the 
knowledge models as well as guidelines to develop knowledge 
models was formulated by the NAIP- KM team of IIT Kanpur with 
the assistance and support of FAO.  Following this, the knowledge 
models of nine mandated crops of the project viz. Chickpea, Pigeon 
pea, Sorghum and Groundnut were developed at ICRISAT-
Hyderabad, Wheat, Sugarcane, Litchi and Vegetable pea were 
developed at GBPUA&T-Pantnagar and Rice was developed in IIT-
Kanpur. 
2. aAQUA (Almost All Questions Answered) 
Almost All Questions Answered or aAQUA is a Farmer 
Knowledge Exchange available at www.aaqua.org  answering 
questions from progressive farmers in 4 languages in any one of 
420 districts in India and some places abroad. Any farmer, 
agriculturist or hobbyist can register and post questions and a 
panel of Agriculture Experts answer questions based on the 
problem description and photos, if any. Contextual Information 
such as geographical location, weather, and season are retrieved 
automatically and made available to experts. Currently, questions 
 may be asked in one of four languages - Hindi, Marathi, Kannada 
and English. 
Originally developed in the Developmental Informatics Lab of 
IIT, Bombay, aqua uses relational database management systems 
and information retrieval techniques with query optimization, 
intermittent synchronization and multilingual support. aAQUA 
Mini the mobile version of aqua can help farmers get information to 
phone upload photos and get expert advice and SMS alerts directly 
to the farmers. Mobile phones are now affordable and there seems 
little doubt that cellular telephones will cover a large percentage of 
rural population in the country over the next few years. aAQUA was 
honored with the Manthan award for the best e-content in July, 
2005. 
3.3.2 Locale of the study  
Uttarakhand is broadly divided into two regions namely Kumaon 
and Garhwal. The Kumaon region is further divided into two viz. 
Tarai and Hills. So, three representative districts (one from each 
region) namely Dehradun (Garhwal), Udham Singh Nagar (Tarai) 
and district Nainital (Kumaon hills) were purposely selected for the 
present study due to following reasons: 
 Both Agri-portals have been initially launched in two 
representative districts of Kumaon and Garhwal i.e. in 
Dehradun and Udham Singh Nagar respectively. District 
Nainital was adopted later by the Directorate of Extension 
Education, GBPUAT, Pantnagar (one of the consortium 
partner of the NAIP project entitled ―redesigning the farmer-
extension-agricultural research/education continuum in 
India with ICT-mediated knowledge management‖ under 
 which the selected Agri-portals were launched) as the 
additional one.  
3.3.2 Selection of KVKs  
The scope of these Agri-portals was limited to work with the 
extension system through KVKs of the selected regions of its 
implementation (KVK-Dhakrani, Dehradun and KVK-Kashipur, 
Udham Singh Nagar). These KVKs were considered as the principal 
channel of interaction with farmers and extension stakeholders. 
Because of this reason KVK-Dhakrani (Dehradun), KVK-Kashipur 
(Udham Singh Nagar) and KVK-Jeolikote (Nainital) were selected 
purposively. 
3.3.4 Selection of villages 
From the selected districts, seven villages namely Jassowala, 
Dharmawal, Haripur, Line Jeevan garh, Enfield Tea State, Ambadi 
and Fatehpur from Vikas Nagar Block, Dehradun, six villages viz. 
Bajpur, Gadarpur, Kashipur, Brahm Nagar, Daroga Farm, Gopipura 
from the Kashipur block, Udham Singh Nagar and one village 
namely Gaanja from the Bhimtal block, Nainital were selected 
purposively. The reason behind the selection of these villages was 
that the maximum number of beneficiary farmers who were trained 
by the concerned experts of selected Agri-portals belonged to these 
villages. 
3.3.5 Selection of respondents: Selection of the respondents was 
done at two levels: 
Level I 
Four trainings along with the follow-up trainings on aAQUA 
and Agropedia have been conducted by Directorate of Extension 
Education, GBPUAT-Pantnagar along with IIT-Bombay and IIT-
 Kanpur respectively. 30 progressive farmers from each district were 
identified by the respective KVKs who attended the trainings on 
Agropedia and aAQUA. So, all the farmer trainees were selected 
through census method for the present study. Therefore, at the first 
level of sampling, around 90 farmers were selected. Out of these 90 
farmers 30 from Dhakrani, 28 from Kashipur and only 25 Farmers 
from Jeolikote were available at the time of interview. Thus, the 
selected sample was comprised of 83 farmers and farm women. 
Level II 
At this level the portal managers of Agropedia, IIT, Kanpur 
(Seventeen) and aAQUA, IIT, Bombay (Seven), scientists from State 
Agricultural University, GBPUA&T, Pantnagar (Thirteen), and 
extension functionaries of respective KVKs {KVK Dhakrani, 
Dehradoon; KVK Kashipur, and KVK, Jeolikote (six from each)} were 
selected for the present study. In all total 55 stakeholders were 
selected through census method. The responses of only 40 could be 
obtained via electronic mail. So, in all 129 farmers and experts 
were contacted to collect the data. 
  
 
Fig. 5 & 6: Sampling at a glance 
 
 3.4 Research Design 
Appropriate research design is the prime need of any research 
investigation. It is the arrangement of conditions for the collection 
and analysis of data in a manner that aims to combine relevance to 
the research purpose with the economy in procedure.  
In another view, ―it is a plan, structure, strategy of 
investigation, conceived so as to obtain answers to research 
questions and to control variance‖ (Kerlinger, 2009).  
Depending upon the nature of study and to provide answers 
to selected research questions, analytical research design was used 
to assess the impact of selected Agri-portals launched in 
Uttarakhand during 2008-09. For measuring the impact of selected 
Agri-portals, the evaluation was focused more on process impact 
rather than on end result impact. Process impact examines the 
procedures and tasks involved in implementing a program. The 
purpose of process impact assessment is to assess whether the 
project is being conducted as planned or not. It monitors the 
program to ensure feedback during the course of the program. This 
type of impact studies, sometimes called ―implementation 
evaluation,‖ may occur once or several times during the life of the 
program. 
For measuring the impact of selected Agri-portals researcher 
reviewed several evaluation and impact assessment models viz. 
CIPP (Context, Input, Process, Product) evaluation model, Daniel 
Stufflebeam‘s, CIRO (Context, Input, Reaction, Outcome), Scriven‘s 
Goal-Free Evaluation Approach, Suchman‘s Logic Approach Model, 
Heeks‘ (2005) Information Chain Model, an Extended Framework 
 for Investigating ICT Impact Towards Development, Social Impact 
Assessment (Vanclay, 2003), Measuring Impact model (NCVO, 
2003), Program Action Logic model, Participatory Impact Pathways 
Analysis (PIPA, 2006), TOP (Targeting Outcomes of Programs) 
model (1995) and Bennett Hierarchy Seven Step Model of Planning 
and Evaluation.  
Out of these, seven levels Bennett Hierarchy Model of 
Planning and Evaluation (1976) was found suitable for the 
present impact assessment study and was adopted with some 
modifications. The seven levels of a Bennett Hierarchy Model of 
Planning and Evaluation identified were: I - Input, II - Activities, III 
- output, IV - Reactions, V- Knowledge and Attitude change, VI - 
Practice change, and VII - Gratification of the services. 
Bennett Hierarchy’s Model of Planning and Evaluation (1976): 
Bennett Hierarchy model of planning and evaluation (1976) 
has been extensively used by extension practitioners for planning 
and evaluation. The Bennett Hierarchy (Table 7) describes a series 
of staircase levels of evidence of program impacts, beginning at the 
bottom step with ―inputs‖ i. e. allocation of resources to a program 
and progressing to the top, ―end results‖ i. e. measuring impacts of 
the program on long term goals or conditions. 
 
 
 
 Table 7: Bennett’s Hierarchy applied to the impact of Agri-
portals 
Evaluation 
Hierarchy 
Measurement in 
the present study 
Indicators 
Level 7 
(Gratification) 
Level of satisfaction Level of satisfaction 
Level 6 
(Practice 
change) 
Change in behavior Levels of adoption 
Level 5 
(Knowledge 
level) 
Knowledge level of 
respondents 
Knowledge level of 
respondents 
Level 4 
(Reactions) 
Opinion of 
respondents 
Opinion about design 
features, content relevance 
and usability features of 
selected Agri-portals 
Level 3 
(Outputs) 
Activities completed 
and products 
developed 
Activities performed by key 
stakeholders, number of 
participants, their profile, 
and products developed  
Level 2 
(Activities) 
What Agri-portals 
offer or do 
Assigned activities of key 
stakeholders 
Level  1 
(Inputs) 
Resources used Total money spent, Human 
resource involved, numbers 
of scientists, technical 
persons involved, number of 
registered participants 
 
 
 
 3.5 Variables and their measurement  
3.5.1 Concept, Operational Definition and Measurement of 
Variables  
A concept is an abstraction formed by generalization from 
particulars. An operational definition is the standardization of 
definitions for a particular research problem and that can be 
measured. It may also be conceptualized as the manipulated form 
of definition, which is meant for measuring the things in research. 
In measurement for further analysis of variable we assign some 
numerical value to some variable. It is empirical in nature. In the 
present study, various variables were conceptualized, operationally 
defined and measured as presented under:  
Table 8: Variables and their measurement 
S.No. Variables Scale/Techniques 
A.  
Independent 
Variables 
 
I. 
Socio-Economic 
characteristics 
Schedule developed 
1.  Age Chronological age 
2.  Education 
Modified scale of  Mishra & 
Kaul (1999) 
3.  Caste Category 
4.  Gender Category  
5. Family Background  
a.  Family Type Category 
b.  Family Size Category 
 6. Occupation 
Modified scale of Khandekar 
(1992) 
7. Annual income Category 
II. 
Communication 
Characteristics 
 
8. 
Interpersonal sources 
of communication 
Category  
9. Mass media exposure Modified scale of Gogoi (1984) 
10. 
Extension agency 
contact 
Scale developed by Singh 
(1982) 
III 
Farming 
characteristics 
 
11. Land Assets 
National Commission on 
Agriculture, GOI (2000) 
12. 
Crop wise cultivated 
area 
Category  
13. Farming experience 
Scale developed by Padmaiah 
(1995) 
14. Livestock Category 
15. Material possession Category  
16.  
Agricultural equipment 
possession 
Category 
17. 
Communication media 
possession 
Category 
18. Household assets Category 
B 
Dependent Variable 
(Impact) 
 
19. 
Extent of awareness of 
Agri-portals 
Impact Assessment Index 
20. Inputs  Impact Assessment Index 
 21. Activities  Impact Assessment Index 
22. Outputs  Impact Assessment Index 
23. Knowledge level Knowledge test 
24. Practice change Impact Assessment Index 
25. 
Opinion of farmers and 
other stakeholders  
about Agri-portals 
Opinionnaire 
27. 
Information sharing 
behavior of users of 
Agri-portals 
Impact Assessment Index 
28. 
Gratification of the 
services of Agri-portals 
Impact Assessment Index 
29. Immediacy of feedback Impact Assessment Index 
 
4.5.2 Independent variables  
An independent variable is the presumed cause of dependent 
variable, or in other words, the variable expected to explain 
changes in dependent variable.  
3.5.2.1 Socio-economic variables 
The socio-economic characteristics of only the farmer 
respondents were studied here. 
1. Age  
It is the indicator of experience one has, maturity, role and 
status in the society. Age is a continuous variable that flows by 
ever increasing amounts from birth until death (Bogue, 1969).  
 In the present study, it refers to the chronological age of the 
respondent in years, expressed in whole numbers, at the time of 
inquiry. The respondents were categorized in three categories on 
the basis of arithmetic mean and standard deviation as:  
S. No. Category Scores 
1. Young (less than 20 years)     1  
2. Middle (between 20 to 48 years)     2  
3. Old (more than 48years)     3  
2. Education  
It refers to the level of education attained by the respondents 
at the time of inquiry. This was measured by a modified scale of 
Mishra and Kaul (1999). The respondents were asked to tell the 
highest educational qualification. The score assigned to different 
categories was as follows: 
S. No. Category Score 
1.  Illiterate 1 
2.  Primary level   2 
3.  Middle level 3 
4.  High school level 4 
5.  Intermediate 5 
6.  Graduate and above 6 
 
 3. Occupation  
Occupation refers to farmers‘ main profession for a livelihood or 
source of income. 
In the present investigation, occupation of a respondent 
represents the main and subsidiary sources of livelihood practiced 
by them and the respondents were categorized in the following 
manner: 
S. No. Category Score 
1.  Agriculture 1 
2.  Animal husbandry     2 
3.  Service 3 
4.  Business  4 
5.  Agriculture and service 5 
6.  Agriculture and Business 6 
4. Annual income 
It refers to the total household earnings of the respondents‘ 
family per year through farm and non-farm sources at the time of 
inquiry i.e. Agriculture, dairy, business, service, labor and other 
sources pooled together to calculate the gross annual income of the 
family. Further, on the basis of mean value (  385761.66) and 
standard deviation (  363832) respondents were classified into the 
following categories: 
 
 
 S. No. Category Score 
1.  Low income group (less than  20930) 1 
2.  Medium income group (  20930 -  7,50,594) 2 
3.  High income group (more than  7,50,594)  3 
5. Caste  
It refers to the hierarchical social status or the position of an 
individual either acquired by heredity or conferred upon by the 
society.  
 In this study, respondents were classified into the following 
categories on the basis of caste he/she belonged to. 
S. No. Category Score 
1.  General 3 
2.  OBC 2 
3.  SC/ST 1 
Gender 
It refers to the differences in man and woman in terms of role 
and status in society, values, attitude and other socio-psychological 
variables. It was categorized in two categories and scores of 2, 1 
was given accordingly as under:  
S. No. Category Score 
1.  Male 1 
2.  Female 2 
 
 6. Marital status  
This refers to the marital status of the respondents and is 
classified as married or unmarried. It was categorized as follows: 
S. No. Category Score 
1.  Married 3 
2.  Unmarried 2 
3.  Other 1 
7. Family Background 
A. Family type  
It refers to a group of two or more individuals residing together 
who are related with blood, marriage or adoption. A family has been 
defined and classified by several sociologists.  However, for the 
present study two family types will be considered: 
a. Nuclear family- It consists of husband, wife and their 
offsprings with or without other dependents. 
b. Joint family- It consists of two or more units of the 
nuclear family living together under a common roof and 
sharing the same hearth. Family type was categorized 
as follows: 
S. No. Category Score 
1.  Nuclear 1 
2.  Joint 2 
 
 B. Family size- It has been operationalized as the number of 
people living together sharing a common hearth and a 
residence. 
For the present study it was considered as the total number 
of members residing in a household at the time of 
investigation and the respondents were categorized as below: 
 
S. No. Category Score 
1.  Small (less than 3 members) 1 
2.  Medium (3-7 members) 2 
3.  Large (more than 7 members) 3 
  
 House type 
Type of house includes the type of dwelling possessed 
by the family of the respondent. The construction and 
management of house depict the social and economic status 
of family. Thus, the information regarding type of house was 
collected and categorized into three groups as follows: 
S. No. Category Score 
1.  Kachcha 1 
2.  Semi-pucca 2 
3.  Pucca 3 
 
 
 8. Material possession 
It refers to the different physical assets possessed by the 
respondents for enhancing their status and improving standard of 
living. In present study agricultural equipments, communication 
media and selected household assets possessed by the family was 
used to access this aspect. To have a clearer picture of the facts, 
assets under sub categories were also computed separately. The 
overall material possession was computed on the following aspects:  
a. Agriculture equipment possession 
To study this aspect various farm implements and equipments 
available with farmer were taken into consideration and certain 
numerical values were assigned to each item. For relatively 
advanced tools the higher values were assigned. The scores 
assigned to various items were Tractor (01), Power tiller (02), 
Diesel/electric pump (03), Irrigation installation (04), Zero till ferti 
seed drill (05), Seeder (06), Sprayer (07), Combine harvester (08), 
Thresher (09), Bhusa reaper (10), Straw cutter (11), and Fodder 
chopper (12). 
Based on the mean value (12.87) and standard deviation 
(3.98) of the total scores of the responses, following categories of 
the respondents were framed: 
S. No. Category Score 
1.  Low (less than 4) 1 
2.  Medium (4-13) 2 
3.  High (more than 13)   3 
 b. Communication media possession 
It refers to the different communication media possessed by 
the respondents for various purposes of communication. To 
study this aspect, different media were taken into 
consideration and the numerical values were assigned to each 
of them. The scores assigned to various communication 
media were Landline (01), Mobile (02), Radio (03), TV (04) and 
Computer (05). 
 On the basis of the scores obtained by each respondent, 
they were categorized as follows, using mean value (9.86) and 
standard deviation (3.24). 
S. No. Category Score 
1.  Low (less than 7) 1 
2.  Medium (7-13) 2 
3.  High (more than 13)   3 
9. Interpersonal sources of communication  
In the present investigation it is operationalized as the extent 
to which respondent approaches different localities sources of 
information. It includes all the people to whom respondent contact 
to seek personal or scientific help. The frequency of contact was 
studied and the percentage was calculated to measure the 
interpersonal sources of communication of farmers. 
 
 S.No. Infrastructure Scores 
1. Friends 1 
2. Family/Relatives 2 
3. Neighbors 3 
4. Fellow farmers 4 
5. Progressive farmers 5 
6. Other (please specify) 6 
10. Mass media exposure 
It refers to the frequency of using different media for getting 
information about farming.  
In this study it indicates participation in training programs, 
KVKs, Extension worker, TV, Radio, Newspaper, Farmers Fair, 
Internet, Government Demonstration, Information Kiosk, Input 
Dealer, Progressive farmers, and Private agencies by the farmers. 
The responses were assessed on the basis of several parameters viz. 
whether accessed or not, frequency of contact (codes given), type of 
information received, quality of information received, whether 
received information was tried or not, whether the recommended 
practice has been adopted or not, reasons for not adopting the 
recommended practices (codes given) and suggestions for 
improvement in extension services (codes given). Frequency and 
percentage were calculated to measure the overall mass media 
exposure of the respondents. 
 11. Social participation 
In this study, it refers to the respondents‘ association and 
participation with any social organization, Panchayat, Panchayat 
Samiti, cooperative society, farmers‘ forum, Self Help Groups, 
Youth Clubs or any other organization etc. as a member or office 
bearer. The frequency was studied on three point continuum i. e. 
always, sometimes, never and the numerical value of 3, 2, and 1 
were assigned respectively. Finally following categories were made 
on the basis of mean value and standard deviation. 
S. No. Category Score 
1.  Low (less than 9) 1 
2.  Medium (9-13) 2 
3.  High (more than 13)   3 
 
12. Reach of Extension agency 
It was defined as the degree of contact of the extension 
agencies in the area of investigation. 
For the study it indicates degree of contact of Agriculture 
Department, Animal Husbandry Department, KVKs, Cooperatives, 
and any other source of information of Agri-portals with the 
respondents within a specified period of time. Respondents were 
inquired about the total number of visits per month to these 
agencies for getting information about selected Agri-portals. 
 Responses were measured by calculating the frequency and 
percentage.  
S. No. Category Score 
1.  Agriculture Department 1 
2.  Animal Husbandry Department 2 
3.  KVKs 3 
4.  Cooperatives 4 
5.  Any other 5 
13. Livestock 
It refers to the animal possessed by a family. In present study 
total numbers of animals were used as an indicator of livestock. It 
was classified as under: 
S. No. Category Score 
1.  No animal 1 
2.  1-2 animals 2 
3.  3-4 animals 3 
4.  5-6 animals 4 
5.  More than 5-6 animals 5 
 
14. Land holding 
It is the operational size of the farm which the farmer has 
actually put into cultivation. The data were collected by asking 
 respondents about the area under irrigation, leased in land, leased 
out land and total operational holding.  In the present study the 
criteria laid by the National Commission on Agriculture (NCA), 
Government of India (GOI) were followed to classify the respondents 
in following categories: 
S. No. Category Score 
1.  Small farmers 2.51 to 5.0 acres 
2.  Medium farmers 5.01 to 10 acres 
3.  Large farmers Above 10.01 acres 
 
15. Farming Experience  
It refers to the total number of years spent in farming by the 
respondent at the time of investigation.  
The data were collected by asking the respondents to mention their 
farming experience in terms of completed years. Further, 
respondents were categorized into three groups as given by 
Padmaiah (1995) below: 
S. No. Category Score 
1.  Low (Less than10 years) 1 
2.  Medium (10 to 20 years) 2 
3.  High (More than 20 years) 3 
 
 
 16. Crops wise cultivated area  
It refers to the type of crops grown in different agricultural 
seasons on a specified cultivable area by the respondents. For the 
present study three agricultural seasons viz. Kharif, Rabi and Zaid 
were taken into consideration. Total production during these 
seasons was also inquired. Further, respondents were classified as 
below: 
S. No. Category Score 
1.  Low (Less than 2 crops) 1 
2.  Medium (2 to 3 crops) 2 
3.  High (More than 3 crops) 3 
 
B. Dependent variable (Impact of Agri-portals) 
Dependent variable is one which a researcher wishes to explain. 
The independent variable is the antecedent and dependent variable 
is the consequent.  
It refers to desirable changes in targeted populations. The 
central concerns of these Agri-portals are learning and achievement 
of perceptible behavioral change towards the use and application of 
ICT in agriculture. Changes brought out due to application of 
learning at work can be measured only after lapse of sometime 
after the implementation of selected Agri-portals. The impact of any 
ICT application helps in pinpointing the results and reporting them 
to all concerned. 
In the present investigation these variables have been 
operationalized as under: 
 17. Extent of awareness of Agri-portals: It refers to the state of 
being aware about the existence and services of the Agri-portals. It 
will be measured in terms of sources of awareness and time of 
awareness of Agri-portals. 
a. Sources of awareness about Agri-portals: The nature 
of sources through which the users had come to know 
about the selected Agri-portals was studied. The sources 
of awareness might be television, radio, newspaper, 
friends and relatives, neighbors, agricultural magazines, 
Krishi Vigyan Kendra (KVKs), farmers fair, university 
scientists etc. It was categorized as follows: 
S. No. Category Score 
1.  Radio 1 
2.  Television 2 
3.  Newspaper 3 
4.  Agricultural Magazines 4 
5.  Krishi Vigyan Kendra (KVKs) 5 
6.  Farmers fair 6 
7.  University Scientists 7 
b.  Time of awareness of Agri-portals: It refers to the 
exact time to get aware about the existence of selected 
Agri-portals by farmers at the time of interview. It was 
categorized on the basis of mean and standard 
deviation. 
 S. No. Category Score 
1.  Less than one year 1 
2.  One to two years 2 
3.  More than two years  3 
18. Inputs 
It can be operationalized as total money spent in various 
phases of construction and implementation of selected Agri-portals.  
For the present study, total money spent on selected Agri-
portals, trainings, publicity, fees paid for installation of offline 
boxes at KVKs, transport charges, honorarium to the trainers, 
stalls in farmers‘ fair and publications released were collected 
through secondary sources under following subheads: 
S.No. Items  /Number 
   a. Financial resources spent**  
i.  Fees paid to install offline boxes of Agri-
portals 
 
ii.  Money spent for conducting trainings  
iii.  Honorarium for trainers  
iv.  Advertisements for popularization of Agri-
portals 
 
v.  Transport charges   
vi.  Publications  
vii.  Stalls in farmers‘ fair  
 
**Excluding time value of human resources 
 
 19. Activities and Outputs 
This refers to the assigned activities of key stakeholders and 
activities performed by them. Total number of SAU scientists 
involved, number of portal managers involved, technical persons 
involved and total number of registered participants and their 
profile were calculated through secondary sources including the 
main NAIP project documents, research papers and articles. The 
necessary information was collected under the following subheads: 
S. 
No. 
Human resources involved Particulars 
i.  Number of  agricultural scientists 
a) Scientists from GBPUAT, Pantnagar 
Uttarakhand. 
b) Scientists from UAS, Dharwad 
c) Scientists from ICRISAT, Hyderabad 
 
ii.  Number of portal managers from Indian 
Institutes of Technology. 
a) Portal managers from IIT, Kanpur 
b) Portal managers from IIT, Bombay 
 
iii.  Number of other technical personnel involved : 
a) Agropedia 
b) aAQUA 
 
iv.  Number of registered participants in Agropedia: 
a) Male 
b) Female 
Number of registered participants in aAQUA: 
a) Male 
b) Female 
 
 
 
 20. Opinion of stakeholders about Agri-portals 
An opinion is a subjective statement or thought about an 
issue or topic, and is the result of emotion or interpretation of facts. 
For the present study, the opinion of farmers and other 
stakeholders including portal managers, SAU scientists and KVK 
functionaries was taken on following aspects: 
a. Opinion about content relevance 
It indicates significance of the content being uploaded onto 
the selected Agri-portals i.e. Agropedia and aAQUA. For the 
present study opinion about content relevance (highly 
relevant, somewhat relevant, irrelevant), treatment of the 
message (high technical words, moderate technical words, 
and less technical words), adequacy of the content (adequate, 
somewhat adequate and inadequate), and usefulness of the 
content (highly useful, moderately useful and not useful) were 
measured on a three point continuum and the numerical 
value of 3, 2 and 1 was assigned respectively. Finally, 
following categories were made by giving rank order to various 
items on the basis of mean value (Appendix III) 
b. Opinion about design features 
It indicates the organization of information and the clarity 
provided by the background colors and graphics in reading 
the text presented on the selected Agri-portals (Agropedia and 
aAQUA). For measuring this aspect several statements were 
made and adopted and the responses were collected on five 
points continuum viz. strongly agree, agree, undecided, 
disagree and strongly disagree by giving scores of 5, 4, 3, 2, 
 and 1 for positive statements and 1, 2, 3, 4, and 5 for 
negative statements. The respondents were then categorized 
by giving rank order to various items on the basis of mean 
value (Appendix III). 
c. Opinion of users about usability features of Agri-portals 
It indicates the extent to which a system supports its users in 
getting the information efficiently, effectively and satisfactorily 
on the selected Agri-portals. It was measured by modified 
scale developed by Chauhan (2010). The frequency was 
studied on three points continuum i. e. agree, partially agree 
and disagree and the numerical value of 3, 2 and one was 
assigned to the positive statements and 1, 2 and 3 was 
assigned to the negative statements. Finally, following 
categories were made by giving rank order to various items on 
the basis of mean value (Appendix III). 
21. Knowledge level of farmers 
It can be operationalized as knowledge level of the farmers on 
various aspects of selected Agri-portals. For measuring the 
knowledge level of the farmers about selected Agri-portals a 
knowledge test on different aspects was prepared including 
registration onto these Agri-portals, access information, asking 
questions to the experts, downloading graphics and video, and 
provide feedback were measured through well prepared and pre-
tested knowledge test. Further the respondents were classified on 
the basis of mean value (8.216) and standard deviation (2.87). 
 
 S. No. Category Score 
1.  Low knowledge (less than 5) 1 
2.  Medium knowledge (5-11) 2 
3.  High knowledge (more than 11)   3 
22. Practice change 
 It refers to the change of behavior of users of selected Agri-
portals. In the present investigation it was measured through the 
extent of adoption of practices and services provided to the farmers 
through selected Agri-portals. An impact Assessment Index was 
developed to measure the extent of adoption of practices offered in 
land preparation, seed varieties, seed treatment, sowing time, 
sowing methods, spacing, weeding, plant protection, critical stages 
of irrigation, harvesting, storage and marketing and the responses 
were collected on four point viz. Practicing prior to exposure of Agri-
portals, Began practicing after exposure to Agri-portals, Intend to 
practice in the future, No plans to adopt. Responses were measured 
by calculating frequency and percentage.    
23. Gratification of services of Agri-portals: Gratification refers 
to the satisfaction of the users with regard to the results of 
adoption of recommended practices of Agri-portals and its overall 
services. 
S. No. Category Score 
1.  Satisfied 2 
2.  Not satisfied 1 
 
 24. Immediacy of feedback 
It is operationally defined as the length of time in days taken 
by the extension agency/ Agri-portals to respond to the queries of 
respondents. Immediacy of feedback was categorized as following: 
S. No. Category Score 
1.  Within a day 3 
2.  Within a week 2 
3.  More than a week 1 
25. Information sharing behavior  
Information sharing behavior of the farmers about Agri-
portals and services rendered by the Agri-portals refers to the 
extent to which the users felt that the services provided by Agri-
portals should be enjoyed by all the members of the society. The 
behavior would normally arise once the users were satisfied with 
the services of Agri-portals and felt their utility. Information 
sharing behavior was classified as follows: 
S. No. Category Score 
1.  Shared 2 
2.  Not shared 1 
3.6. Tools and techniques of data collection 
Tool is the device used to collect the data. There are two sources 
of data collection-primary and secondary sources. Primary sources 
 provide first hand information while secondary data are those 
already recorded for some other purpose but used in research.  
Based on the understanding of facts and related reviews, a 
structured questionnaire was prepared to collect data. A semi-
structured interview schedule was also developed to investigate in 
depth various dimensions of the study. Data collection tools were 
prepared by giving due consideration to various variables, 
objectives and respondents. Pre-testing was done on 30 teaching 
faculty of the College of Agriculture; who were not included in the 
final sample. Based on pre-testing, the necessary modifications and 
changes were made in the questionnaire and.  
3.6.1 Interview schedule 
The respondents were interviewed through structured 
interview schedule (Annexure I) prepared for the purpose. It was 
divided into three major sections. The first section consisted of 
questions regarding general profile of the respondents while the 
second section dealt with communication and related aspects. The 
third part consisted of total human resource involved, inputs used 
and the activities of key stakeholders of the Agri-portals and 
products developed during the project period. This information was 
collected through secondary sources.  
Data collection  
Data collection was done with the help of interview schedule, 
impact assessment index and opinionnaire from May, 2011 to July, 
2011. All the farmer respondents were personally interviewed by 
the researcher in the study area. Portal managers (IIT, Kanpur and 
 IIT, Bombay), GBPUAT, scientists and the KVK functionaries were 
contacted through electronic mails. 
Observation 
 In this study, observation technique was also used to enrich 
the data and verify the responses. An observation is the classic 
form of data collection in naturalistic or field research. 
Observational data is used to describe settings, activities and 
people; and such data can present this description from the 
perspective of the participants. Because observation provides 
knowledge of the context in which events occur, it can lead to 
deeper understandings that interviews alone. It was also contended 
that observations may enable the researcher to see things that the 
participants themselves are not aware of, or that they are unwilling 
to discuss. Relevant data about respondents‘ house, family type, 
material possession, annual income etc. were recorded on the basis 
of non-participatory observation. During this investigation the 
researcher frequently visited to the sampled villages and made 
several non-participant observations on various aspects under 
study. In order to collect some other information secondary sources 
were used.  
3.6.2 Impact Assessment Index 
In order to study extent of awareness of Agri-portals, inputs 
used, activities of key stakeholders, outputs of selected Agri-
portals, knowledge and extent of adoption of the advices, opinion of 
stakeholders, practice change, information sharing behavior of 
farmers, gratification of the services of Agri-portals and immediacy 
of feedback by Agri-portals, following procedure was used to 
develop Impact Assessment Index:  
 3.6.2.1 Collection of items:  
The tool in the present investigation consisted of twelve major 
areas related to the impact of selected Agri-portals. Each major 
area consisted of a number of sub-areas, under it. The major areas 
as well as their sub-areas were selected after thorough consultation 
with experts. Moreover, various literature, books and journals were 
also referred to select the areas. 
3.6.2.2 Analysis of items:  
After a preliminary selection and editing of items, twelve 
major areas and different sub areas delineated initially which were 
subjected to item analysis. The items were subjected to judgment 
by a panel of 20 judges. The judges were requested to go through 
the items and indicate their significance on a three point 
continuum as ―Highly relevant‖, ―Relevant‖ and ―Irrelevant‖ with 
corresponding scores of 3, 2, and 1 respectively. The relevance 
percentage of more than 75 was used as cutting point while 
screening and consideration for selection of the major areas and 
their sub areas.  
3.6.2.3 Validity and reliability of the tool 
Validity of the index  
In the present investigation, validity of the index was 
examined for its content validity. Content validity is the 
representativeness or sampling adequacy of content, substance, 
matter and topics of a measuring instrument (American 
Psychological Association, 1966). In developing ICT knowledge 
and skills index, the experts as judges were identified as those who 
had long experience of working with agriculture and ICT resources 
 and produced materials using ICT applications by themselves. They 
were asked to judge the sampling adequacy of the contents. Thus, 
the judgment of the judges was taken into account before using the 
final index. The final index consisted of eleven major areas of ICT in 
agriculture, knowledge and skills.  
3.6.2.4 Reliability of the index:  
Reliability is the accuracy or precision of a measuring 
instrument (Kerlinger, 2004). The split-half approach can be 
viewed as variation on the alternate-forms estimate of reliability. 
The items that comprise a given measure were split in half, and 
each half is treated as if it were an alternate form for the other, 
thereby obviating the need to construct two forms of the same 
measure. As with alternate - forms reliability estimates, scores on 
the two halves of the measures are correlated. This correlation 
however is based on measures that are half as long as the original 
one.  
 In order to estimate the reliability of a measure twice as long 
as each (i.e., the length of the original measure), split half 
correlations are traditionally stepped by the Spearman-Brown 
formula: 
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Where,  
Rn = Reliability of the test n times  
r    = Coefficient of reliability obtained between the parts of the 
divided test 
 n   = in the method of odd-even reliability, n is 2. 
In the present study, the correlation between two halves of 
ICT knowledge and skills was found to be 0.69. Thus, the estimate 
of the reliability was 0.81 and the index was considered to be 
highly reliable.  
Types of documentation  
Diary method was used to document experiences and specific 
observations during visits to villages. Photographs were along taken 
for in depth analysis of the study area. 
3.7. Hypotheses of the investigation 
H0 : There exists no relationship among socio-economic 
characteristics and knowledge level of the farmers about 
selected Agri-portals. 
H0 : There exists no relationship among communication 
characteristics and knowledge level of the farmers about 
selected Agri-portals. 
H0 : There exists no relationship among farming characteristics 
and knowledge level of the farmers about selected Agri-
portals. 
H0 : There exists no relationship among socio-economic 
characteristics and adoption of the practices recommended by 
selected Agri-portals to the farmers. 
H0 : There exists no relationship among communication 
characteristics and adoption of the practices recommended by 
selected Agri-portals to the farmers. 
 H0 : There exists no relationship among farming characteristics 
and adoption of the practices recommended by selected Agri-
portals to the farmers. 
Statistical Tools for analysis:  
 One of the most important aspects of research methodology is 
analysis and interpretation of data. These data were analyzed and 
interpreted according to the objectives of the study. The collected 
data were tabulated and analyzed using Statistical Package of 
Social Sciences (SPSS) with the help of following statistical 
methods. 
Percentage  
The percentage values were calculated to make a simple 
comparison. It was measured by dividing the frequency of 
particular cells by total number of sample/observation and 
multiplying it by 100. 
Percentage (%) = 100
nobservatioofnumberTotal
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Mean 
It is the average value of a series of observations. The mean 
score for each category was worked out separately from the 
formula: 
n
x
xMean )(   
 
 Where, 
∑X = sum of each of the individual observation 
N = Total number of respondents. 
Standard Deviation 
Standard Deviation is the measure of variability in a set of 
scores, computed for the purpose of analysis and further 
categorization of data. Standard Deviation was calculated by using 
the following formula: 
Standard deviation (S.D.) = 
N
xx 2)(
  
Where,  
The X = value of individual variables 
  = mean value 
N = Total number of items 
Coefficient of variation (CV) 
 CV indicates the relative variation. The formula used for 
calculating CV is given below: 
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Where, 
  = SD and  
  X  = arithmetic mean  
Multiple Regressions  
                = a +  +  + …….. +  
Where, 
 = the variable to be predicted 
a = the constant or intercept 
 = the slope of the first predictor 
 = the slope of the second predictor 
 = the score of the first predictor 
 = the score of the second predictor 
    ANOVA 
1) Hypothesis    =  = ………. =  
                                     : Not all means are equal 
ANOVA Table 
Source of 
variance 
 SS MS  
Between samples k-1   
 
Error n-k   
Total n-1   
    Where, 
           K = number of samples 
           ,  ,……..,  = Sample sizes 
           n =   +…… +  
           ,  ,……..,  = Sample totals 
           G = Grand Total =  
           Correction Factor (CF) =  
            =  – CF 
            = (Sum of squares of all observations - CF) 
            =  -  
            =  
            =  
Rejected   , if   ≥ F (K-1, n-k, α) 
Testing significance of multiple regression 
The t-test was used to test the significance of multiple 
regression. This test depicts whether the calculated multiple 
regression between the two variables is high enough to be 
considered as significant or not. If the r-values were found 
significant the correlation was considered as significant due to 
actual relation between the two variables otherwise it was 
 attributed to chance or errors. The formula used for this is as 
follows: 
2
1 2
N
r
r
t  
Where,  
r = correlation coefficient 
N = Number of respondents in a group 
The calculated value was compared with the table value of ‗t‘ 
at N–2 degree of freedom. If the calculated value of ‗t‘ was higher 
than the observed value then correlation between two variables was 
significant otherwise not. 
 
 
 
 
 
 
 
 
 
 
 Chapter 4              Conceptual Orientation 
 
Theoretical understanding of the subject paves the way for 
formulating and understanding the research problems. Conceptual 
orientation is essential for getting entry into a subject matter. It 
gives a deeper insight into its magnitude. A concept expresses an 
abstraction formed by generalization from particulars (Kerlinger, 
2009). This chapter discusses and elaborates the theoretical base 
and conceptual aspects of some of the intricate issues in the study 
under following headings: 
4.1 Information and Communication Technology (ICT) 
      4.1.1 Use of ICT for Agricultural Development 
4.2 Impact assessment 
4.3 Impact assessment: Theories and Models 
4.1 Information and Communication Technology (ICT)  
 The so-called traditional ICTs – radio, television and the print 
media – did play a major role during the Green Revolution in the 
1970 and 1980s. In the past two decades South Asia has been a 
major hub for rural ICT experiments. Some commonly used ICT 
applications or tools include: telecenter, web portals, call centers, 
mobile phones, community radio, video and digital photography. 
GIS, e-mail, audio and video conferencing are also being used 
increasingly by researchers and development professionals.  
 There has been considerable growth in connectivity, content 
and capacity of the agriculture sectors of South Asia in the last 
 decade (Pradhan and Liyange, 2010). However, the region‘s 
countries still lag behind developed countries in the ICT 
Development Index (IDI) published in 2010 by the International 
Telecommunication Unit (ITU), which is the UN agency for 
Information and Communication Technology. Of the 159 countries 
in the IDI, India ranks 117th position (ITU, 2010). 
ICTs generally refer to an expanding assembly of technologies 
that are used to handle information and aid communication. These 
include hardware, software, media for collection, storage, 
processing, transmission and presentation of information in any 
format (i. e. voice, data, text and image) through computers, the 
internet, CD-ROMs, email, telephone, radio, television, video, 
digital cameras etc. The advent of new ICT technologies in recent 
years has resulted in these now being regarded as traditional ICTs. 
The new ICTs are commonly referred to as ―evolving applications‖ 
or technologies that rely on the Internet, telecommunication 
networks, mobile phones, personal computers and databases. 
When discussing ICTs in general, however, we also need to look at 
traditional ICT applications and the emerging convergence of many 
of these with the new ICTs (Bisht, 2008). 
Maneja (2002) revealed that ICT is the modern science of 
gathering, storing, manipulating, processing and communicating 
desired type of information in a specific environment. Computer 
technologies and communication technologies are the main 
supporting pillars and the impact of these two in the information 
storage and dissemination is vital.  
Aneeja and Shenoy (2002) revealed that ICT is a powerful 
tool for the effective dissemination of information or knowledge 
 gained across different areas. The basic function of the ICT is 
amalgamating local knowledge incubated by the communities with 
information existing in remote database and in public domain to 
herald formation of knowledge society.  
According to Chen and Kee (2005) information and 
communication technologies are the backbone of the knowledge 
economy and in recent years have been recognized as an effective 
tool for promoting economic growth and sustainable development.  
The role of ICTs is recognized in Millennium Development 
Goal 8 (MDG8), which emphasizes the benefits of new technologies, 
especially Information and Communication Technologies, in the 
fight against poverty. ―With a 10 per cent increase in high-speed 
internet connections, economic growth increases by 1.3 per cent‖, 
observed a recent World Bank report on Information and 
Communication for Development (World Bank, 2009). The same 
report also observed that ―Connectivity-whether the Internet or 
mobile phones – is increasingly bringing market information, 
financial services, health services to remote areas and is helping to 
change people‘s lives in unprecedented ways‖. 
In the 1990s, at the height of the technology boom, rural ICTs 
was heralded as catalysts for ―leapfrog development‖, ‗information 
societies‘ and a host of other digital-age panacea for agricultural 
development. Now they have largely ―fallen out of favor‖ 
(Economist, 2005).  
Beardon (2005) argues that the impact of ICT-based projects 
has generally fallen well below the optimistic expectations 
generated by their protagonists, and consequently they have 
developed a bad reputation in development circles. 
 Researchers have now started to question the sustainability, 
scalability and the impact of such ICT pilots and experiments. 
Jhunjunwala and Aiyar (2007) observed that ―only a few 
organizations in India have taken up ICT initiatives in any 
comprehensive manner and have tried to build services which can 
be scaled up and have a long term sustainable impact on the 
society. Reluctance to commercialize and scale these projects has 
led to their collapse as soon as the intervening agencies move out‖. 
In other words, many ICT projects in South Asia lack a self-
sustaining capacity after the experimental phase, usually because 
they are funded by international agencies that cease funding over a 
period of time and user communities are poor to carry on with the 
projects (Prasad, 2008). 
4.1.1 Use of ICT for Agricultural Development 
i. ICTs are mostly used to disseminate information 
Most of the ICT and Knowledge Management applications focus 
on disseminating information. Much of this information is generic 
and disseminated in a top-down fashion. For instance, most portals 
have the following sets of information: a package of practices for 
cultivation of a particular crop; eligibility requirements to benefit 
from a certain scheme; tips; crop calendars; information on input 
and planting material sources; weather updates; prices of outputs 
in major markets etc. Portals vary considerably in terms of user 
friendliness, use of visuals and regular updates. Although many of 
this portals/website used only English as the primary language 
earlier, they are now becoming multilingual and more recently, use 
the local language. 
 ii. Lack of local relevance of content, which is also not 
customized to the capacity of users 
The value of information provided by ICT application greatly 
depends on its local relevance, whether it can be customized to a 
farmer‘s resource situation, as well as his/her capacity to use that 
information. Old ICTs, such as radio, television and print media, 
also suffer from the fact that they do not offer customized 
information, and what they do offer is through one-way 
transmission. However, with the rising trend of live or phone in 
programs and interactive portals, there are greater possibilities for 
interaction with experts.    
Initiatives that use ICTs have also tended to focus on the issue 
of connectivity, with not enough attention paid to the generation of 
relevant content or efforts to build capacity. Packaging and adding 
value to information (downloading, simplifying, translating and 
adapting information into local languages) as well as documenting 
and uploading local information are all critical steps toward 
enhancing relevance and therefore, increasing user-friendliness of 
telecenter (Gurumurthy, 2006). 
iii. ICTs for training farming communities 
ICTs are used as tools to train rural communities in a few cases. 
One such initiative is the case of instructional videos by Digital 
Green in India. Digital Green produces videos that are instructional 
in nature – mainly recording of demonstrations that are made when 
an extension agent teaches farmers a new technique (Sulaiman, 
2011). One important feature of the company is that it tends to 
include local farmers in these instructional videos. The videos are 
also location-specific and feature local farmers who will be familiar 
 to a particular audience, as opposed to experts in idealized 
conditions.  
iv. ICTs in knowledge management 
Knowledge management generally refers to the sharing of 
knowledge inside and from an organization to the outside. This 
involves generating, capturing and disseminating knowledge. 
Researchers have pointed out two kinds of knowledge: tacit 
(context-specific personal knowledge embedded in individual 
experiences and thus, difficult to share) and explicit (that can be 
easily articulated and transmitted). Explicit knowledge is easy to 
share or transmit; sharing tacit knowledge is comparatively 
difficult. Tacit knowledge plays an important role in providing 
meaning to explicit knowledge as well as contributing to the 
development of new knowledge. ICTs can support the 
transformation of tacit knowledge to explicit and vice-versa 
(Sulaiman, 2011). 
Table 9: Technologies supporting Knowledge Transformation 
Tacit to Tacit 
E-meetings 
Synchronous collaboration (chat) 
Tacit to Explicit 
Answering questions 
Annotation 
Explicit to Tacit 
Visualization 
Browsable video/audio of presentation 
Explicit to Explicit 
Text search 
Document 
categorization 
 Source: Marwick (2001) 
The most important tools deployed in knowledge management 
include organizational web pages and special portals created for 
 specific commodities, sectors and enterprises or for specific 
activities such as e-commerce. Electronic databases, audio and 
video recordings, and multi-media presentations are also used 
widely to capture and disseminate knowledge.  
Agropedia, is a current initiative that aspires to manage and 
organize the widespread knowledge in the Indian agricultural 
domain by building up an agriculture ‗e-community‘ and 
strengthening the networks among different members of this 
community. It is a platform where both specialists in agricultural 
research and education as well as others interested in agriculture 
can make lasting contributions to a vast growing knowledge base 
(www.agropedia.net). A similar initiative, ―wikigoviya‖ exists in Sri 
Lanka.     
There has been a certain cache to the idea of using ICTs for 
knowledge management in development circles. This has sparked a 
mushrooming of websites and portals around a single commodity 
or enterprise, which indicates that there may be problems with 
sharing knowledge across various competing organizations in the 
same sector. A careful analysis of these websites and portals 
indicates that these are mostly used for disseminating generic 
information and there is very little contextualization to convert this 
to relevant knowledge that could be acted upon. Very few websites 
and portals have means for interaction in order to enable 
knowledge sharing or exchange (Sulaiman, 2011). 
 Wherever these kinds of network or groups (farmers, self-
help, common interest, commodity, use etc.) exist, communities are 
better placed to use information obtained through ICTs. The impact 
of ICTs, therefore, feels more in group context. The group context 
 is, thus, a better forum for deploying ICTs if the new knowledge 
generated externally has to be applied and used. 
Thus, Information and Communication Technologies are 
those technologies which can be used to interlink information 
technology devices (such as personal computers, digital camera, 
digital video camera and players, slide projectors and their 
telecommunication networks). The personal computer or laptop 
with e-mail and internet provides the best example. ICTs is said to 
be an assembly of technologies and tools that can be used to 
collect, store and share information between people using multiple 
devices and multiple media. It has been used in information 
dissemination in local language to the rural poor and farmers, 
playing a catalytic role in knowledge management, and in training 
the farming communities in better agricultural practices. 
4.2 Impact Assessment 
Impact evaluation is the systematic identification of the 
effects ⎯ positive or negative, intended or not ⎯ on individual 
households, institutions, and the environment caused by a given 
development activity such as a program or project. It is a type of 
evaluation which has received increasing attention in recent years. 
It is an important component of the armory of evaluation tools and 
approaches, albeit only one among a number. 
Impact can be conceptualized as the difference between what 
happened with the project or program and the situation if the 
intervention had not been made, i.e., the counterfactual situation 
(Singh et al, 2008).  
 Impact evaluation helps us better understand the extent to 
which activities reach the poor and magnitude of their effects on 
people‘s welfare. Impact evaluations can range from large scale 
sample surveys in which project populations and control groups 
are compared before and after, and possibly at several points 
during program intervention; to small-scale rapid assessment and 
participatory appraisals where, estimates of impact are obtained 
from combining group interviews, key informants, case studies and 
available secondary data (World Bank, 2008). Many definitions of 
impact assessment have been developed, but a comprehensive 
definition presented by the Joint Committee on Standards for 
Educational Evaluation (1994) holds that impact assessment is 
―systematic investigation of the worth or merit of an object.‖ 
Current debate on impact assessment dictates that the 
purpose of impact assessment is to improve rather than prove 
impact (Nadvi, 2004). Impact could also be short term as well as 
long term. Referring to ICTs, Menou (1998) defines impact as the 
change in the ability of people to satisfy their needs brought about 
by the use of technology. Notwithstanding the clear need for impact 
assessment, little empirical evidence is available concerning the 
impact of ICT project on the lives of the beneficiaries (Amariles, 
Paz, Russell & Johnson, 2006), particularly in the agricultural 
context. 
It is understood that a successful impact assessment needs to 
explore the whole ‗impact chain‘ and so investigate the linkages 
between inputs and activities, how these generate the outputs 
which then produce outcomes and finally impact. Although 
originally, impact assessments have been single method, there has 
been a move towards multi-method approaches. Method of 
 assessments includes surveys, appraisals, observations, case 
studies, and participatory learning (Saade, 2008). 
FAO (2000) reported that Impact refers to the broad, long-
term economic, social and environmental effects resulting from 
research. Such effects may be anticipated or unanticipated, and 
positive or negative, at the level of the individual or the 
organization. Such effects generally involve changes in both 
cognition and behavior. 
The overall impact of an ICT4D project can be classified into one 
of the five following categories (Heeks and Molla, 2009): 
 Total failure: the initiative was never implemented, was 
implemented but immediately abandoned, or was implemented 
but achieved none of its goals.  
 Largely unsuccessful: some goals were attained but most 
stakeholder groups did not attain their major goals and/or 
experienced significant undesirable outcomes.  
 Partial success/partial failure: some major goals for the 
initiative were attained but some were not and/or there were 
some significant undesirable outcomes  
 Largely successful: most stakeholder groups attained their 
major goals and did not experience significant undesirable 
outcomes.  
 Total success: all stakeholder groups attained their major goals 
and did not experience significant undesirable outcomes.  
  Major goals are the main objectives a group wanted to achieve 
with the ICT4D project (which might typically relate to outputs 
and/or outcomes and/or development impacts); undesirable 
outcomes are unexpected outcomes that a group did not want to 
happen but which did happen. 
Impact assessment is done for several practical reasons (FAO, 
2009):  
(1) Accountability – to evaluate how well we have done in the past, 
to report to stakeholders on the return of their investment, and to 
underpin political support for continued investment;  
(2) Improving program design and implementation - to learn 
lessons from the past that can be applied in improving efficiency of 
research programs; and  
(3) Planning and prioritizing - to assess likely future impacts of 
institutional actions and investment of resources, with results 
being used in resource allocation and prioritizing future programs 
and activities, and designing policies, programs and projects. 
Impact assessment is viewed as a type of research evaluation. 
Research evaluation involves judging, appraising, or determining 
the worth, value or quality of research (proposed, ongoing or 
completed) and is done in terms of its relevance, effectiveness, 
efficiency and impact (Horton et al. 1993). Impact assessment can 
be carried out at different levels of aggregation—individual research 
projects, specific research programs, or the research system as a 
whole—depending on the objectives and type of the exercise. There 
are several stages of research evaluation along a time continuum, 
and impact assessment can be viewed as occurring in the design 
and post-adoption stages at different levels of research system as 
 depicted in Figure 1. Looking at the past, ex post impact 
assessment and evaluation of performance, achievements and 
impacts were mostly used. This is most suitable at the aggregate 
system level or a research program level. 
During the present stage along the continuum, there are 
monitoring and evaluation of on-going research activities aimed at 
providing information to guide present activities and revision of 
ongoing projects. This is usually done at a research project level. 
Looking towards the future, there is an ex ante impact 
assessment of likely future environments and of the expected 
impacts of ongoing agricultural projects. “Ex-Ante” impact 
assessment is undertaken while the project is in process. They may 
occur at the midpoint of a project although they are very closely 
associated with the ongoing monitoring of the project. An Ex-Ante 
evaluation is an opportunity to pause and think about the direction 
of the project, making sure the project is on course for fulfilling its 
intended purpose, and redirecting if necessary (infoDev, 2008). 
Types of      Ex Ante Impact      Monitoring &      Ex Post Impact     
Evaluation   Assessment             Evaluation          Assessment 
 
Level of  
Evaluation 
 
 
 
Uses of 
IA 
 
 
Project and 
System Level 
Program and 
System Level 
Project  
Level 
Ex ante 
1. Assist in selecting among 
alternative activities using 
economic  justification 
(priority setting). 
2. As policies change,be 
able to repackage 
investment in economic 
terms so funding can be 
continued. 
3. Meet administrative 
requirements of donor 
planning systems. 
 
Ex post 
1.Demonstrate accountability 
to research funders. 
2. Assist in determining long 
term returns on investments in 
agricultural research 
development. Assist in 
validating assumptions made 
during ex ante analysis for use 
in future projections.  
3.Meet contractual 
requirements for evaluations. 
 
       Plate 7: Types of Impact Evaluation (Foster et al, 1990) 
Still, there are few factors which affect the type, intensity and 
focus of impact assessment. These factors can be best studied by a 
comprehensive model given by FAO, 2000: 
 
 
     Plate 8: Factors Determining the Type, Intensity and Focus of  
   Impact Assessment 
 Thus, it can be concluded that Impact is the totality of the 
effects of a development intervention, and also refers to effects in 
the long term or to effects on the scale of societies, communities, or 
systems. It can be classified in several categories on the basis of its 
success of failure. There are several reasons for which impact 
assessment can be conducted viz. accountability, project 
improvement and planning & prioritizing etc. Appropriate impact 
assessment design can be used based on the stages of the project 
implementation like ex-ante or ex-post impact assessment. But 
there are many factors which affect the intensity, focus and results 
of impact assessments, thus, impact assessment especially in 
agriculture needs a critical review and monitoring, 
4.3 Impact Assessment: Models and Theories 
According to Menou (2004), ―there is no single blueprint for 
impact assessment‖. Instead, there is a continuum of more 
quantitative economic approaches to sociological and 
anthropological approaches (Kirkpatrick and Lee, 2000). The 
present section of this chapter deals with few such models for 
impact assessment of ICT projects in agriculture. Although a 
number of ICT initiatives that tackle the digital divide have been 
analyzed, there is a paucity of frameworks that can be used to 
meaningfully assess the impact of ICT projects in agriculture. 
Therefore, an analysis of the relevant existing model has been done 
to find out a suitable framework for the present investigation. 
1. Heeks’ (2005) Information Chain Model 
Traditionally, ICT impact research towards development has 
been carried out in order to 1) understand the economic/social 
developmental impact (Adam & Wood 1999), or 2) assess or 
 measure the impact (impact assessment) considering different 
quantifiable indicators (ITU 2006). This research takes the former 
perspective of ICT impact research towards development. Literature 
on ‗ICT and development‘ in developing countries emphasizes that 
local context and content are important while studying the impact 
of ICT towards development (Conradie & Jacobs 2003; Krishna & 
Madon 2003; Roman & Colle 2003; Avgerou 2006). Once the 
local context is identified, the next step is to identify the broad 
areas of development. Previous studies have demonstrated that ICT 
impacts can be applied in many ways, with various perspectives 
such as agriculture, economics, education, health, and so on. 
Heeks’ (2005) information chain model is a useful technique 
to understand ICT led developmental impact. Fig. 3 demonstrates 
how an individual processes data into information and as such acts 
upon it to achieve desired outcomes. In this model, data are used 
as the input which is then processed through assessment 
(assessing its relevance) and applying (applying assessed data to a 
specific decision); with information as the output. According to 
Heeks (2005), the information chain model must be understood in 
its surrounding context of economic, social, data and action 
resources which assists human beings to transfer data to 
information. 
 
 Plate 9: Heeks’ (2005) information chain model 
Supporting Heeks (2005), Avergou (1998) and Gigler (2004) 
argue that focusing on technological factors such as the rate of 
technology adoption; Internet hosting and computer ownership 
volume should not be the only solution towards ICT led 
development in developing countries. Access to information via the 
Internet or telecommunication is not a very difficult task. A greater 
challenge is the assessment and transformation of that data to 
meaningful knowledge, as well as the availability of the social 
resources. Hence, peoples‘ capabilities to access and assess data; 
and acquire and share knowledge need to be considered in ICT 
impact research in developing countries. This research views the 
issues through the lens of Heeks’ (2005) information chain model 
as a foundation to improve understanding of the process of impact 
of ICT led development from the participants‘ perspectives. 
 
Plate 10: An extended framework for investigating ICT impact 
towards development 
Input 
Output 
 The information chain model is divided into two segments; 1) 
ICT, act as input, where the aim is to provide technology and 
support in rural areas conducive to an improved standard of living, 
and 2) Development, as the output, which is perceived and 
experienced by the participants due to the presence of ICT in their 
localities (rural/village areas). Hence, input is the term used for the 
program itself (ICT intervention‘s goal) and output impact is 
considered to be the results (actual impact) of that input. The two 
broad developmental facets provide some areas of development to 
view in general, and then, Heeks’ (2005) model enables to 
understand the process of ICT led development from the 
participants‘ viewpoints. 
2. A refined framework to investigate ICT led development 
at community level, (Ashraf et al., 2007) 
Heeks’s (2005) uni-directional information chain model as a 
useful starting point for analyzing ICT-mediated intervention 
initiatives, but as not fully addressing the challenges of the ICT led 
development from the perspective of the target community. Hence, 
the refined framework, includes consideration of social constraints 
that hindered the ultimate process of development was developed 
by Ashraf et al. (2007). In Fig. 3, the broad right-left arrow 
representing this interconnection. Addressing social barriers 
remains a challenge which, if successfully resolved, can then be 
linked with development. This interconnection is represented by the 
broad left right arrow. 
Finally, the two broad developmental impacts (output) might 
usefully be compared with the initial statement of desired impact, 
finally in order to evaluate the program, and importantly if 
 employed early, potentially to guide modifications to the 
intervention. 
 
Plate 11: Refined framework to investigate ICT led  
 development at community level (2007) 
 
3. Social Impact Assessment (Vanclay, 2003) 
The Social Impact Assessment framework says that social 
impact assessment analyses the intended and unintended social 
and cultural consequences of planned policies, programs and any 
social change invoked by ICT interventions in a farming 
community. 
 The model places an emphasis on social impacts; however, 
ICTs are expected to have an impact greater than social only. The 
framework is noted for issues that may impact the developing 
country‘s indigenous farming community.  
4. Measuring Impact (NCVO, 2003) 
It refers that impact assessment to be broader than 
performance measurement. It assesses the need and demand for 
the initiative, resources, activities, outputs (outcomes) and impact.  
  The relevant outcomes include quality of life; skills, 
confidence and self-esteem; access to learning and skills 
development; community development and social inclusion; 
participation in and effect on service provision; empowerment; 
employment and cultural activities, financial and public awareness. 
Relevant impacts include social inclusion, community development, 
local employment, improved health and well being, participation in 
local decision making and enhanced cultural life. 
5. Logic Approach Model of Impact Assessment  
A logic model given by Suchman, 1967; set out how an 
intervention (such as a project, a program, or a policy) is 
understood or intended to produce particular results (Rogers, 
2005). Some versions of a logic model present it as four 
components in a linear sequence: inputs, activities, outputs, and 
outcomes. These represent the logical flow from: 
1. Inputs (resources such as money, employees, and equipment) 
to 
2. Work activities, programs or processes, to 
 3. The immediate outputs of the work that are delivered 
to customers or stakeholders, to 
4. Outcomes or results that are the medium-term to long-term 
consequences of delivering outputs. 
This is displayed in a diagram such as this: 
INPUTS --> ACTIVITIES OR PROCESSES --> OUTPUTS  --> OUTCOMES 
Other versions of a logic model set out a series of intermediate 
outcomes or results, explaining in more detail the logic of how an 
intervention contributes to intended or observed results. Some logic 
models also include assumptions, which are beliefs the prospective 
grantees have about the program, the people involved, and the 
context and the way the prospective grantees think the program 
will work, and external factors, consisting of the environment in 
which the program exists, including a variety of external factors 
that interact with and influence the program action. 
 One of the key insights of the logic model is the importance 
of measuring final outcomes or results, because it is quite possible 
to waste time and money (inputs), "spin the wheels" on work 
activities, or produce outputs without achieving desired outcomes. 
It is these outcomes  
  
Plate 12: Logic Approach Model 
(impact, long-term results) that are the only justification for doing 
the work in the first place. For commercial organizations, outcomes 
relate to profit. For not-for-profit or governmental organizations, 
outcomes relate to successful achievement of mission or program 
goals. 
5. Program Action Logic Model  
University Cooperative Extension Programs in the US have 
developed this more elaborate logic model, which includes six 
steps: 
 
  Inputs (what we invest) 
 Outputs: 
o Activities (the actual tasks we do) 
o Participation (who we serve; customers 
& stakeholders) 
 Outcomes – Impacts 
 Short Term (learning: awareness, knowledge, skills, 
motivations) 
 Medium Term (action: behavior, practice, decisions, 
policies) 
 Long Term (consequences: social, economic, environmental 
etc.) 
In front of inputs, there is a description of a Situation and 
Priorities. These are the considerations that determine what inputs 
will be needed. The University of Wisconsin Extension offers a 
series of guidance documents on the use of logic models. 
6. Participatory Impact Pathways Analysis (PIPA) Model 
(2006) It is a project management approach in which the 
participants in a project including project staff, key stakeholders 
and the ultimate beneficiaries, together co-construct their program 
theory (Alvarez et al., 2008). 
The PIPA theory describes plausible impact pathways by 
which project outputs are used by others to achieve a chain of 
outcomes leading to a contribution to eventual impact on social, 
environmental or economic conditions. Impact pathways are a type 
of logic model, that is, they constitute a model that describes the 
logic of what the project will do, is doing, or what it did. 
 PIPA helps the projects‘ discuss and write down their 
assumptions and theories about how their project activities and 
outputs could eventually contribute to desired goals such as 
poverty reduction. The description of these assumptions and 
theories is a description of the projects (or program‘s) impact 
pathways. PIPA is helpful in: 
 Clarify and communicate project‘s logic of intervention and its 
potential for achieving impact 
 Understand other projects and identify areas for collaboration 
 Generate a feeling of common purpose and better 
programmatic integration 
 Produce an impact narrative describing the project's 
intervention logic 
 Produce a framework for subsequent monitoring and 
evaluation 
  
Plate 13:  Participatory Impact Pathways Analysis (PIPA) Model 
(2006) 
PIPA process 
PIPA can be used at the beginning of a project, in the middle 
or at the end as a way of documenting and learning from the 
project. PIPA describes the project (or program) impact pathways in 
two ways: (i) causal chains of activities, outputs and outcomes 
through which a project is expected to achieve its purpose and 
goal; and (ii) networks of evolving relationships between project 
 implementing organizations, stakeholders and ultimate 
beneficiaries that are necessary to achieve the goal. The workshop 
process, shown in the diagram, develops the two perspectives in 
turn and then integrates them. 
7. Bennett's hierarchy model of Planning and Evaluation 
(1979) 
Bennett's hierarchy has been used for almost 35 years in 
Cooperative Extension. Educators continue to relate well to this 
hierarchy in evaluating their Extension programs. Bennett's 
hierarchy contains seven sequential steps (input, activities, 
participation, reaction, knowledge, skills, opinions, aspirations-
KASA, practice change, and end results/social, economic, 
environmental conditions-SEEC) (Plate 14). The first four steps 
focus around process evaluation, while the last three steps focus 
on outcome/impact evaluation. Modifications were made to the 
hierarchy by Bennett and Rockwell in1995 and in 2000 by adding a 
continuum linking program evaluation and program development 
(Plate 15). This revision helped educators understand that 
evaluation should be considered upfront in the design or planning 
phase of a program, not as an after-program activity. 
  
        Plate 14: Bennett's Hierarchy Model of Planning and      
       Evaluation (1979) 
The model is hierarchical in two ways:  
1. Each higher level provides stronger evidence of project 
accomplishments relative to identified desired conditions. 
2. The difficulty and cost of obtaining evidence of project 
accomplishments generally increase as the hierarchy is ascended.   
8. Targeting Outcomes of Programs (TOP) Model (1995) 
Today, in a time of continued reduction in government 
funding, extension professionals are challenged more than ever 
before to document outcomes of programs and address stakeholder 
demands for accountability. This model provides a framework for 
linking Bennett's hierarchy to program outcomes and costs. 
Extension professionals could use this framework to link program 
outcomes and costs associated with such outcomes. 
The TOP model is an outgrowth of Bennett’s hierarchy 
(Bennett, 1975 & Bennett, 1979). The hierarchy has been used 
 principally by the Cooperative Extension to evaluate its 
programming in the U.S. and by extortionists in numerous other 
countries. 
 
Plate 15: Targeting Outcomes of Programs (TOP) Model (1995) 
 
Documenting program/project outcomes will continue to 
challenge program managers and educators, especially in the 
accountability era. Early identification of costs associated with 
documenting short, intermediate, and long-term outcomes will go a 
long way in assessing the costs and benefits associated with the 
evaluation of an extension program. Extension specialists and 
program managers should use these steps when they conduct 
training/workshops relative to costs and benefits associated with 
evaluating an extension program. In addition, the process of linking 
costs to program outcomes should be communicated to all 
educators who evaluate extension programs. Such communication 
will help link evaluation questions to outcomes and costs, and 
ultimately justify the value of extension programs to the public 
good. 
 
 TOP Includes a Two-Sided Hierarchy with Seven Levels  
Level 1: SEE represents Social, Economic, and, Environmental 
conditions (or situations) that may need improvement. Social, 
Economic, and Environmental outcomes are the end results or 
benefits from programs targeted toward SEE conditions. These 
outcomes may represent public or private benefits. Social, 
Economic, and Environmental needs decrease as they are 
prevented, checked, reduced, or solved by the use of recommended 
practices (or behaviors).  
Level 2: Practices are patterns of behaviors, procedures, or actions 
that influence SEE condition. Through educational programs, 
individuals, groups, organizations, and communities adopt 
practices and technologies that achieve needed SEE outcomes. 
These practices are adopted as program participants apply relevant 
knowledge, attitudes, skills, and aspirations (KASA).  
Level 3: KASA refers to Knowledge, Attitude, Skills, and 
Aspirations that influence the adoption of selected practices and 
technologies to help achieve targeted social, economic, and 
environmental outcomes. Knowledge gain pertains to learned 
information or accepted advice; it also includes comprehending 
economic, social, and environmental principles, and 
comprehending individual and group decision-making processes. 
Attitudes focus on individuals' beliefs, opinions, feelings, or 
perspectives. Skills refer to individuals' mental and physical 
abilities to use new or alternative practices and Aspirations refer to 
ambitions, hopes, objectives, or desires. Changes in KASA can 
occur when people react positively to their involvement in program 
activities.  
 Level 4: Reactions reflect the participants' degree of positive or 
negative interest in topics addressed their acceptance of activity 
leaders, and their attraction to the educational methods. Delivering 
relevant, research-based subject matter can help hold clientele 
interest. People may obtain information, education, or assistance 
from different agencies or organizations at the same time. 
Thus, the way they react to an activity sponsored by one 
organization may be influenced by complementary activities that 
are sponsored by other agencies or organizations. 
Level 5: Program participants include individuals, families, groups, 
organizations, or communities. Participants must be sufficiently 
involved in program activities to acquire KASA and adopt practices 
needed to improve SEE conditions. Duration, continuity, frequency, 
and intensity of program participation all contribute to the amount 
of KASA change. 
Level 6: Activities are the various educational strategies and events 
used to inform, educate, or train target audiences. They range from 
direct personal contacts to indirect technological or mass media 
approaches. Program activities are determined by requirements to 
obtain positive reactions from participants as well as other factors 
needed to achieve desired changes in KASA and practices. Program 
activities are supported by program resources. 
Level 7: Resources are time, money, and staff (including 
volunteers) used to plan, promote, implement, and evaluate 
programs. Resources also include research-based educational 
materials, organizational maintenance, communication 
technologies, and transportation. 
 9. CIPP Model for Program Evaluation (Stufflebeam, 1987) 
The CIPP model is based upon the most important purpose of 
evaluation is to improve the function of the program. The model is 
intended to help program leadership and personnel to 
systematically collect information about their program and to use 
that information as program are implemented and carried out.   
CIPP refers to the four phases of evaluation:  
1. Context evaluation: An evaluation of the extent to which the 
goals and objectives of the program match the assessed needs 
of the courts. 
2. Input evaluation: An evaluation of the extent to which the 
activities, strategies and procedures of the program support 
the established goals and objectives.  
3. Process evaluation: A process evaluation is a critical aspect 
of program implementation. Process evaluation is the 
continual assessment of the action plan developed; it is an 
ongoing and systematic monitoring of the program. A process 
evaluation provides information that can be used to guide the 
implementation of program strategies, procedures and 
activities as well as a means to identify successes and 
failures. Ultimately, a process evaluation will help refine the 
program‘s activities and ensures that program‘s activities are 
tied to both the needs of the court and the relevant 
community, as well as the desired outcome of the program.  
4. Product evaluation: It is the evaluation of the impact and 
outcomes of the program.  
 The CIPP model is not intended to be applied in a linear or lockstep 
fashion. Rather, the CIPP model provides an organizing framework 
that underscores the importance of evaluating a program from its 
inception, through its development and implementation to its 
conclusion.  
10. Theory of change with Iterative Theory of Action 
(Douthwaite et al., 2003) 
This theory talks about how change will come, which is 
operationalized quite differently in specific situations in response to 
emerging needs and opportunities – that is to have a clear theory of 
change with an emergent theory of action. This theory comes from 
an agricultural research program that involves clear theories of 
horizontal scaling up (other villages use new agricultural methods) 
and vertical scaling up (involving different levels of government and 
other organizations). Iterative cycles of learning and adaptation in 
the middle of the process deal with the uncertainty around the 
wicked problem of agriculture. 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Plate 16: Theory of change with Iterative Theory of Action 
As discussed above that there is no single blueprint for 
impact assessment of ICT projects in agriculture, so to find out 
Problem census and 
solving to identify 
research villages and 
scope of options 
On-station generation of 
integrated striga control 
(ISC) options to manage 
striga 
On farm research to 
adapt and validate ISC 
options 
 
4. Adoption of technologies 
and changes in practice 
 
6. Stakeholder 
learn of ISC 
 
5. Adoption in 
other villages 
 
7. Adopting farmers 
enjoy higher and more 
stable incomes 
Changes in knowledge 
and attitudes of 
stakeholders 
 
Changes in 
knowledge and 
attitude of 
farmers 
 
Improved livelihoods 
among farmers suffering 
from Striga in Africa 
 
8. Community livelihood 
improvements 
 
Enabling policy 
environment 
created 
 
Eventual wider 
adoption 
 
Goal 
Purpos
ee 
Scaling-
out 
 
Iterations of 
learning cycle 
3. Farmers modify 
and innovate 
 
2. Changes in 
farmers‘ attitude and 
perception 
 
1. Improved 
knowledge of 
farmers 
 
 indicators for the present impact assessment of the selected Agri-
portals many models have been reviewed. Heeks‘ Information Chain 
Model emphasizes upon measuring the impact considering different 
quantifiable indicators.  The information chain model is a 
foundation to improve understanding of the process of 
outcome/impact of ICT led development from the participants‘ 
perspectives. The Refined Framework Model includes 
considerations of social constraints that hindered the ultimate 
process of development. This model focuses on ICT project inputs-
outputs and challenging the social barriers. The Social Impact 
Assessment model places emphasis on social impacts of ICT 
projects. Measuring Impact model of NCVO, 2003, assesses the 
need and demand for the initiative, resources, activities, outputs 
(outcomes) and impact. The Logic Approach Model represents the 
logical flow of inputs, work activities, immediate outputs and 
outcomes of a project/program. This is a comprehensive model 
being used for evaluating many projects. An extension of Logic 
Approach, Program Action Logic Model includes six steps: input, 
output, impact, short term, medium term, long term. Participatory 
Impact Pathway Analysis, theory describes plausible impact 
pathways by which project outputs are used by others to achieve a 
chain of outcomes leading to a contribution to eventual impact on 
social, environmental or economic conditions.  
A widely used Bennett Hierarchy Model of Planning and 
Evaluation (1979) contains seven sequential steps (input, activities, 
participation, reaction, knowledge, skills, opinions, aspirations-
KASA, practice change, and end results/social, economic, 
environmental conditions. The extension of this model is known as 
Targeting Outcomes of Program model is also based on the 
 assessing the project impact on seven consecutive steps. CIPP 
model of planning and evaluation refers to the four phases of 
evaluation: Context, Input, Process and Product evaluation. After a 
thorough review of these models, Bennett Hierarchy Model of 
Planning and Evaluation (1979) was adapted for the present 
investigation.  
If ICTs are to contribute meaningfully to innovation 
management, there has to be a fundamental rethinking of our 
approach to agriculture and rural development. Despite the initial 
hype around ICTs has since subdued, there is a need to shift the 
discussion around ICTs from one of more coverage to that of better 
and more meaningful use of ICTs for agricultural innovation 
management. Lack of empirical evidence on the contribution of 
ICTs – and the reluctance to report and learn from failures in ICT 
experiments – has led to disillusionment about the role of ICTs 
among the development community.  
ICTs are clearly not a substitute for human intermediation 
and the limits of stand-alone ICT initiatives should be clearly 
understood. ICTs cannot solve the underlying institutional 
bottlenecks that constrain organizations from interacting with each 
other. Addressing these issues is important if the full potential of 
ICTs is to be realized. Information and knowledge alone is not 
enough to ensure behavioral change and there is always a need for 
opportunities, platform or networks for dialogues and sharing 
information and knowledge. Although the understanding of 
communication, innovation and extension has changed 
substantially in the past two decades, there is still a gap between 
theory and practice. This gap needs to be bridged if ICTs are to 
effectively contribute to putting new knowledge into use. 
 Chapter 5           RESULTS AND DISCUSSION 
 
 This chapter deals with research findings of the study 
together with relevant discussion on the facts. Findings of the 
study have been presented and inferences were drawn from them 
in relation to specific objectives of the study set forth. Findings of 
the study are presented under the following subheads: 
SECTION - A 
5.1. Socio-economic and communication characteristics of 
farmers 
SECTION - B 
5.2. Impact of selected Agri-portals in Uttarakhand 
5.2.1 General information of farmers 
5.2.2 Knowledge level of farmers  
5.2.3 Extent of adoption of the recommended practices 
5.2.4 Opinion of farmers about content relevance  
5.2.5 Opinion of farmers about design features 
5.2.6 Opinion of farmers about usability features 
5.2.7 Extent of change among farmers 
5.2.8 Inputs used and activities and output of stakeholders 
 
 SECTION - C 
5.3. Constraints faced by users in the adoption of practices 
recommended  
SECTION - D 
5.4. Relationship between background characteristics of 
farmers and selected impact indicators 
SECTION - E 
5.5. Opinion of other stakeholders 
 5.5.1 Opinion of other stakeholders about content relevance  
 5.5.2 Opinion of other stakeholders about design features 
 
SECTION - A 
5.1. Socio-economic and communication characteristics of 
farmers 
To study this aspect, factual information related to farmers 
were collected and analyzed. Two parameters namely socio-
economic and communication characteristics were taken into 
consideration for this purpose. Socio-economic and communication 
characteristics of farmers were studied in terms of age, education, 
caste, gender, family background, occupation, annual income, 
interpersonal sources of communication, mass media exposure, 
extension agency contact, land assets, farming experience, 
livestock, agricultural equipment possession, communication 
media possession and household assets.   
 5.1.1 District wise distribution of respondents 
Table 10: District wise distribution of farmers (N=83) 
S.No. District No. of farmers Percentage 
 
1 Dehradun  30 36.14 
2 Udham Singh Nagar 30 36.14 
3 Nainital 23 27.71 
 Total 83 100 
 
 Data regarding village wise distribution of the trainees has 
been presented in Table 10. From a perusal of table indicates that 
83 progressive farmers (92.22 per cent) were interviewed to use 
selected Agri-portals viz Agropedia and aAQUA. From district 
Dehradun and district Udham Singh Nagar 30 farmers each, 
received trainings on use and application of Agropedia and aAQUA 
and all started using both the Agri-portals. 36.14 per cent 
progressive farmers were trained from Dehradun and Udham Singh 
Nagar each; from Nainital, 27.71 per cent progressive farmers were 
trained (Fig. 1). In spite of being educated and computer literate the 
possible reasons for not using the selected Agri-portals could be 
non-availability of computers and internet accessibility. District 
Nainital was not among the mandated area of implementation of 
these Agri-portals and comparatively less numbers of trainings 
were conducted on its use and application; might be the reasons of 
less participation of farmers.  
 
 Age 
Table 11: Age wise distribution of farmers (N=83)  
S.No. Age Category No. of farmers Percentage 
1 
 
Young (less than 20 
years) 
19 22.89 
2 Middle (20-48 years) 46 55.42 
3 Old (above 48 years) 18 21.69 
 Total 83 100 
Mean = 34.16      SD = 14.16       CV = 41.45  
A perusal of Table 11 reveals that the majority of the farmer 
respondents (55.42 per cent) were found to be in the middle age 
category (20-48 years) while 22.89 per cent belonged to the young 
age category (less than 20 years) and with only a little difference 
with 21.69 percent of respondents were in the older age category 
(above 48 years). After giving training to the progressive farmers the 
focus was rerouted to youths because youths are supposed to be 
more technology savvy and can make better use of selected Agri-
portals for agricultural development. The SD (14.16) and CV (41.45) 
values further suggest that farmers were heterogeneous with 
respect to their age (Fig. 2). The findings of the study are in 
harmony with the observation of Chauhan (2010). 
  
Fig. 1: District wise distribution of farmers 
 
Fig. 2: Age wise distribution of farmers 
 
 
 Education  
Table 12: Distribution of farmers according to educational 
status (N=83) 
S.No. Educational status No. of farmers Percentage 
1 Primary 1 1.20 
2 Middle school 3 3.61 
3 High school 9 10.84 
4 Intermediate 41 49.39 
5 Above intermediate 29 34.93 
 Total 83 99.97 
  
Data regarding education level of farmers presented in Table 
12 reveals that almost all farmer respondents were literate. About 
half of the farmers (49.39 per cent) were educated up to 
intermediate level. Table also evinces that 34.93 per cent farmers 
were educated to more than intermediate level followed by farmers 
educated up to High School (10.84 per cent), middle school (3.61 
per cent).  Very few farmers were educated up to primary level (1.20 
per cent). This indicates that there existed a fair majority of the 
literate farming community (Fig. 3). Almost all the young farmers of 
district Nainital were also computer literate but the non availability 
of computers and internet restricted them to access the selected 
Agri-portals and being an active participant. The findings are in line 
with the findings of Sasidhar (2008) and Chauhan (2010). However, 
the findings vary with the observations of Singh (2008) where most 
 (34 per cent) of the farmers were educated up to primary levels or 
can only read and write. 
Occupation 
Table 13: Distribution of farmers according to occupation 
(N=83) 
S.No. Category No. of farmers Percentage 
1 Agriculture 47 56.62 
2 Service 3 3.61 
3 Business 1 1.20 
4 
Agriculture with 
service 
16 19.27 
5 
Agriculture and 
Business 
16 19.27 
 Total 83 99.97 
 
As regards occupation, it is evident from Table 13 that 
majority (56.62 per cent) of the farmers‘ main occupation was 
agriculture followed by agriculture with service and agriculture 
with business like fishery, dairy etc. (19.27 per cent, 19.27 per cent 
respectively). Since, the study was focused on farmers having 
agriculture as their main occupation so very few respondents were 
service holder (3.61 per cent) and carried out business (1.20 per 
 cent). The results are in conformity with the findings of Sasidhar 
(2008). 
Caste 
Table 14: Distribution of farmers according to caste (N=83) 
S.No. Caste category No. of farmers Percentage 
1 General 40 48.19 
2 OBC 24 28.91 
3 SC/ST 19 22.89 
 Total 83 99.99 
 
Data regarding caste composition of trainees presented in 
table 14 reveals that nearly half (48.19 per cent) of the farmer 
respondents belonged to general caste followed by other backward 
caste (28.91 per cent). The representation of SC/ST families was 
lowest (22.89 per cent) among all the three districts. The findings of 
the study are in harmony with the results of Verma (2008). 
Annual income   
 
 
 
 
 Table 15: Distribution of farmers according to annual income 
(N=83) 
S.No. Annual income 
Number of 
farmers 
Percentage 
1 Low (less than  20930) 19 22.89 
2 
Medium (  20930 -  
7,50,594) 
53 63.85 
3 High (more than  7,50,594) 11 13.25 
 Total 83 99.99 
Mean= 385761.66      SD= 363832 
A household income from various sources was inquired and is 
presented in Table 15. 
Data revealed that about three fourth of farmers had 
‗medium‘ family income followed by nearly one fourth i.e. 22.98 per 
cent farmers had ‗low‘ family income and only 13.25 per cent had 
‗high‘ family income. This might be because only progressive 
farmers were selected for the present study. Thus, it can be 
concluded that majority of farmers‘ socio-economic status was 
good.  
Marital status 
This refers to the marital status of the respondents and is classified 
as married, unmarried or other. 
 
 Table 16: Distribution of farmers according to marital status 
(N=83) 
S.No. Category 
Number of 
farmers 
Percentage 
1 Married 48 57.83 
2 Unmarried 33 39.75 
3 Other 2 2.40 
 Total 83 99.98 
 
Table 16 depicts that majority (57.83 per cent) of the 
progressive farmers were married followed by (39.75 per cent) 
unmarried and (2.40 per cent) others including widowers. 
Gender 
Table 17: Distribution of farmers according to gender (N=83) 
S.No. Category 
Number of 
farmers 
Percentage 
1 Male  73 87.95 
2 Female 10 12.04 
 Total 83 99.99 
The data regarding distribution of farmers on the basis of 
their gender is presented in Table.17. Table reveals that although 
In Uttarakhand almost all the agricultural operations are being 
performed by the women only; still majority (87.95) of farmer 
respondents were males. Findings indicates that farm women were 
 very less (12.04 per cent) in number as compared to their male 
counterpart.  
Results showed that unlike common Indian rural family, 
where male members dominate over females in arranging livelihood 
for their family; in Uttarakhand females play a major role in 
livelihood earnings. But surprisingly when it comes to go outside 
the veils they are always restricted. Still it is appreciable to note 
that in such families female members have also come forward to 
participate in use and application of modern technologies for 
agriculture and also contribute towards family economy and 
national income. Mishra (2008) and Verma (2008) reported similar 
findings. 
Family type 
Table 18: Distribution of respondents according to family type  
(N=83) 
S.No. Category 
Number of 
respondents 
Percentage 
1 Nuclear 74 89.15 
2 Joint 9 10.84 
 Total 83 99.99 
A perusal of the Table 18 shows that majority of the 
respondents (89.15 per cent) belonged to nuclear family followed by 
joint family (10.84 per cent).  
It can be concluded from the data that most of the respondents had 
small and nuclear families. Table also evinces that in the rural 
areas too concept of joint family is no more in prevalence and 
 people preferred the nuclear family system over joint family. This 
indicates the modernization of villages.  
Family size  
The respondents were classified into three different categories 
and it is presented in Table 19. 
Table 19: Distribution of farmers according to family size 
(N=83) 
S.No. Category 
Number of 
farmers 
Percentage 
1 
 
Small (less than 3 
members) 
5 6.02 
2 Medium (3-7 members) 68 81.92 
3 
Large (more than 7 
members) 
10 12.04 
 Total 83 99.98 
 Mean= 5.36    SD= 1.85  CV = 34.51 
Data regarding family size of the trainees has been presented 
in Table 19. It is clear from Table that vast majority (81.92 per cent) 
of farmers and farm women had medium size family followed by 
large family (12.04 per cent) and small size family (6.02 per cent). 
The SD (1.85) and CV (34.51) further suggest that farmers were 
heterogeneous with respect to their family size.   
  It can be concluded from the above data that in rural areas 
people are still not very conscious about the population problem of 
the nation. It was further reported by several villagers that their 
size of a family is the strength of family. They also believe that 
bigger the family size; more will be the earning hands.   
Type of house 
Table 20: Distribution of farmers according to type of house 
(N=83) 
S.No. Category 
Number of 
farmers 
Percentage 
1 Semi-pucca 77 92.77 
2 Pucca 6 7.23 
 Total 83 100 
 
Data regarding type of house is presented in Table 20. From 
perusal of the table it is clear that majority (92.77 %) of farmers in 
all three districts had semi-pucca houses and only 7.23 per cent 
farmers owned pucca houses.  
Access point 
Table 21: Distribution of farmers on the basis of access point of 
selected Agri-portals (N=83) 
S.No. Access Point Number of 
farmers 
Percentage 
1 Cyber café 16 19.27 
 2 Krishi Vigyan Kendra 42 50.60 
3 Home 22 26.50 
4 Information kiosk 1 1.20 
5 Any other 2 2.40 
 Total 83 99.97 
 
A perusal of Table 21 shows that half (50.60 per cent) of the 
farming community went to Krishi Vigyan Kendra to access to the 
selected Agri-portals. Fairly good percentage (26.50 per cent) of 
farmers accessed online information at their home followed by cyber 
café (19.27 per cent). Negligible number of farmers accesses these 
Agri-portals (Fig. 4) at information kiosks (1.20 per cent) and from 
other sources (2.40 per cent).  
Unlike mobiles, internet penetrates slowly among the 
communities. But present findings of 26.50 per cent farming 
community owned and had access to internet at their home and used 
it to access latest agricultural information is quite appreciable. This 
shows that farmers are now aware about the power of knowledge and 
information. Table also evinces that Krishi Vigyan Kendra is quite 
popular among the farmers for authentic information.   
  
Fig. 3: Education wise distribution of farmers 
 
Fig. 4: Access point of Agri-portals 
 
 Material possession 
As indicated earlier, the material possession in present study refers 
to the agricultural equipment, communication media and 
household items possessed by the farmers. In order to have a 
clearer picture, the status of possession of these items have been 
analyzed and discussed separately as below: 
Communication media possession 
It refers to different communication media possessed by the 
respondents for various purposes of communication. 
Table 22: Distribution of farmers on the basis of 
communication media possession (N=83) 
S.No. Category 
Number of 
farmers 
Percentage 
1 Low (less than 7) 7 8.43 
2 Medium (7-13) 57 68.67 
3 High (more than 13) 19 22.89 
 Total 83 99.99 
 Mean= 9.86    SD= 3.24   CV = 32.86 
Data regarding communication media possession is presented 
in Table 22 indicates that the majority (68.67 per cent) of farmers 
belonged to ‗medium‘ level of communication media possession. It 
was observed that 22.89 per cent farmers possessed higher number 
of communication media followed by low communication media 
possession group (8.43 per cent). The SD (3.24) and CV (32.86) 
 values further suggest that farmers were heterogeneous with 
respect to communication media possession.  
It can be concluded that communication media now has 
reached people irrespective of caste, class, background, age etc. 
and are being used for information seeking and entertainment in 
rural areas.   
Agricultural equipment possession 
To study this aspect various farm implements and 
equipments available with farmer were taken into consideration 
and certain numerical values were assigned to each item. 
Table 23: Distribution of farmers on the basis of agricultural 
equipment possession (N=83) 
S.No. Category 
Number of 
farmers 
Percentage 
1 Low (less than 4) 30 36.14 
2 Medium (4-13) 9 10.04 
3 High (more than 13) 44 53.01 
 Total 83 99.19 
Mean= 12.87    SD= 3.98     CV = 30.92 
Data regarding agricultural equipment possession has been 
presented in Table 23. From the perusal of Table it is clear that 
majority (53.01 per cent) of the farmers possessed ‗high‘ level of 
agricultural equipment followed by 36.14 per cent of those who had 
‗low‘ level of agricultural equipments and very few farmers fall 
under ‗medium‘ level of agricultural equipment possession. It is 
 observed that little more than 50 per cent farmers had high 
agriculture equipment possession. The SD (3.98) and CV (30.92) 
further suggest that farmers were quiet heterogeneous with respect 
to agricultural possession. 
Household material possession 
Table 24: Distribution of farmers on the basis of household 
material possession (N=83) 
S.No. Category 
Number of 
farmers 
Percentage 
1 Low (less than 9) 13 15.66 
2 Medium (9-13) 37 44.57 
3 High (more than 13) 33 39.75 
 Total 83 99.98 
 Mean= 11    SD= 2.01     CV = 18.27 
Data regarding household material possession of trainees 
presented in Table 24 indicate that, maximum percentage (44.57 
per cent) of farmers possess ‗medium‘ household material followed 
by those who had ‗high‘ household material (39.75%) and ‗low‘ 
household material (15.66 per cent). The SD (2.01 per cent) and CV 
(18.92) further suggest that farmers were homogenous with respect 
to agricultural possession. The findings are in harmony with the 
observations made by Verma (2008). 
It is clear that overall household material possession of the 
farmers were good. This may be because they were progressive with 
high annual income. 
 Type of electricity connection 
Table 25: Distribution of farmers on the basis of type of 
electricity connection at home (N=83) 
S.No. Category 
Number of 
farmers 
Percentage 
1 Metered  82 98.79 
2 Non-metered 1 1.20 
 Total 83 99.99 
 
A perusal of Table 25 shows that almost all (98.79 per cent) 
farmer respondents had metered electric connection at their home 
followed by negligible percentage (1.20 per cent) of respondents 
having non-metered connections. This indicates that all the 
selected villages were electrified thus; farmers can use selected 
Agri-portals as and when required as electricity was no more a 
constraint. 
Social participation 
Social participation means the voluntary sharing in person to 
person and in group to group relationship beyond the immediate 
household (Pathak, 2002). 
 
 
 
 
 
 Table 26: Distribution of farmers on the basis of social 
participation (N=83) 
Mean= 5.61     SD= 3.12      CV = 55.61 
It can be interpreted from Table 26 that maximum farmers 
(44.57 per cent) had a medium level of social participation followed 
by high social participation (39.75 per cent). Very few farmers 
(15.66 per cent) had a low level of interaction with the social 
organizations. The SD (3.12) and CV values (55.61) showed a high 
level of heterogeneity among the farmers with regard to their social 
participation. It can be concluded that a majority of respondents 
were progressive farmers, fairly good educational status, with 
cosmopolitan sources of communication. They either realized the 
importance of social participation or got opportunities of social 
participation. This may also be due to the fact that they might not 
have time for such activities and remain busy with their 
occupation.  
Reach of extension agency 
It is defined as the degree of contact of the extension agencies 
in the area of investigation. 
S.No. Category 
Number of 
farmers 
Percentage 
1 Low (less than 9) 13 15.66 
2 Medium (9-13) 37 44.57 
3 High (more than 13) 33 39.75 
 Total 83 99.98 
 As mentioned earlier reach of extension agency was measured 
in terms of contacting agriculture department, animal husbandry 
department, KVKs, cooperatives, and any other source of 
information about Agri-portals by the respondents in a specified 
period of time. Respondents inquired about the total number of 
visits per month to these agencies for getting information about 
selected Agri-portals.  
Table 27: Distribution of farmers on the basis of reach of 
extension agency (N=83) 
S.No. Extension agency 
Number of 
farmers 
Percentage 
1 Agriculture department 56 67.46 
2 Animal husbandry 52 62.65 
3 KVKs 83 100 
4 Cooperatives 4 4.81 
 *Multiple responses were allowed, hence totals add up to more 
than 100 per cent  
     
Response of farmers on their frequency of contact with 
different extension agency and change agents has been presented 
in Table 27. It indicates that all the farmers contacted Krishi 
Vigyan Kendra (KVKs) for getting information about selected Agri-
portals. Agriculture departments (67.46 per cent) and Animal 
husbandry departments (62.65 per cent) were among the next 
popular extension agencies contacted by them. Very few people 
contacted cooperatives for getting information about selected Agri-
portals.  
 Interpersonal sources of communication 
Table 28: Distribution of the farmers on the basis of 
interpersonal sources of communication (N=83) 
S.No. Category Number of farmers Percentage 
1 Friends 75 90.36 
2 Family/Relatives 69 83.13 
3 Neighbors 57 68.67 
4 Fellow farmers 80 96.38 
5 Progressive farmers 49 59.03 
6 Any other 33 39.75 
*Multiple responses were allowed                 
It is clear from Table 28 that among the interpersonal sources 
of communication fellow farmers were most popular and majority 
(96.38 per cent) of farmers contacted them to get agricultural 
information. This was followed by friends and about 90.36 per cent 
farmers contacted them for information followed by family members 
or relatives (83.13 per cent). 68.67 per cent farmers contacted with 
their neighbors followed by progressive farmers (59.03 per cent) 
and any other (39.75 per cent) sources of interpersonal 
communication.  
It can be concluded that though the modern technology has 
invaded every walk of life but still interpersonal communication 
commands the supreme power. It is important to note here that 
relatively few farmers contacted progressive farmers for getting 
agricultural information, the finding is well supported by two step 
flow of communication theory as it says that information always 
 flow in steps: first it goes to the progressive farmers they filter it 
and pass it to the lower level.    
Access to modern technology 
Table 29: Distribution of farmers on the basis of access to 
modern technology 
S.No. Category Number of farmers Percentage 
1 Trainings                   65 78.31 
2 KVKs 78 93.97 
3 Extension worker 32 38.55 
4 Television 79 95.18 
5 Radio 32 38.55 
6 Newspaper 35 42.16 
7 Farmers‘ fair 73 87.95 
8 Internet 41 49.39 
9 Government 
Demonstration 
26 31.32 
10 Information kiosk 2 2.40 
11 Input dealer 12 14.45 
12 Progressive farmers 40 48.19 
13 Private agency 2 2.40 
*Multiple responses were allowed                 
A perusal of Table 29 reveals that among all the modern 
means of communication; farmers mostly accessed television 
(95.18 per cent) followed by KVKs (93.97 per cent).  Farmer‘s fair 
(87.95 per cent) and trainings attended (78.31 per cent) were the 
next most popularly accessed media (Fig. 5). Internet was used by 
almost half (49.39 per cent) of the farmers to get agricultural 
 information. Newspapers were also read by the 42.16 per cent 
farmers. A fair proportion of respondents also contacted the 
progressive farmers for latest updates of agriculture. It was 
interesting to note here that radio is still popular among the 
farmers and about 38.55 per cent farmers used it for agricultural 
updates, extension workers were also contacted by 38.55 per cent 
farmers. This is followed by government demonstration (31.32 per 
cent), input dealers (14.45 per cent) and information kiosks (2.40 
per cent) and private agencies (2.40 per cent).  
Though information kiosks are promoted most by the central 
and state government but still it was observed that least number of 
farmers accessed it. This may be because of differential treatment 
of the sanchalaks and in most cases computers were kept in one of 
the villager‘s house and the traditional village system does not 
allow everybody to enter to anybody‘s house. It can also be 
concluded that like mobile phones internet started penetrating in 
the society but with a slower pace.  
Farming experience 
It refers to the total number of years spent in farming by the 
respondent at the time of investigation. 
Table 30: Distribution of farmers on the basis of farming 
experience (N=83) 
S.No. Category 
Number of 
farmers 
Percentage 
1 Low (less than 10 years) 53 63.85 
2 Medium (10-20 years) 17 20.48 
 3 High (more than 20 years) 13 15.66 
 Total 83 99.99 
 
Table 30 shows that majority of farmers had low (63.85 per 
cent) farming experience followed by medium (20.48 per cent) 
farming experience and high (15.66 per cent) farming experience. 
Thus, it can be concluded that most of the farmers had less than 
10 years of farming experience and only few farmers had more than 
20 years of farming experience. But in general farmers were fairly 
experienced. The findings are in confirmity with Prabhakar (2010).  
Land holding 
It is the operational size of farm which a farmer has actually 
put into cultivation. Data were collected by asking respondents 
about the area under irrigation, leased in land, leased out land and 
total operational holding. 
Table 31: Distribution of farmers on the basis of land holding (N=83) 
S.No. Category 
Number of 
farmers 
Percentage 
1 
Small farmers (2.51 to 5 
acres) 
24 28.91 
2 
Medium farmers (5.0 to 
10 acres) 
29 34.93 
3 
Large farmers (above 
10.01 acres) 
30 36.14 
 Total 83 99.99 
 
Data regarding land holdings of trainees has been presented 
in Table 31. It is clear from table that maximum (36.14 per cent) 
numbers of respondents were large farmers followed by medium 
 (34.14 per cent) and small (28.91 per cent) farmers respectively. 
Since the respondents were progressive farmers so, it was quite 
obvious that they were resourceful with large land holdings. 
However, the findings vary with the observations made by Singh 
(2008) and Chauhan (2010).  
Livestock possession 
It refers to the animal possessed by a family. In present study 
total number of animals was used as an indicator of livestock.  
Table 32: Distribution of farmers on the basis of livestock 
possession (N=83) 
S.No. Category 
Number of 
farmers 
Percentage 
1 Low (less than 1) 30 36.14 
2 Medium (1-7) 44 53.01 
3 High (more than 7) 9 10.04 
 Total 83 99.19 
 Mean= 3.94    SD= 2.96   CV = 75.92 
Data regarding livestock possession by the farmers has been 
presented in Table 32. It is clear from Table that majority (53.01 
per cent) of the farmers had 1-7 animals followed by 36.14 per cent 
of those who had 1 or less animals. Only nine per cent farmers had 
more than seven animals. SD (2.96) and CV (75.92 per cent) values 
showed that farmers were highly heterogeneous with regard to their 
livestock possession. 
Crop wise cultivated area 
 Table 33: Distribution of farmers on the basis of crop wise 
cultivated area (N=83) 
S.No. Category 
Number of 
farmers 
Percentage 
1 Low (less than 2 crops) 35 42.16 
2 Medium (2-3 crops) 42 50.60 
3 High (more than 3 crops) 6 7.22 
 Total 83 99.98 
A perusal of Table 33 shows that almost half of the farmers 
grow 2-3 crops on yearly basis. Around 42.16 per cent farmers 
grow less than two crops and only 7.22 per cent farmers grow more 
than three crops in a season. This is concluded that despite of 
being progressive farmers, they still followed the traditional 
cropping pattern and did not go for diversification and inter 
cropping.  
SECTION – B 
5.2. Impact of selected Agri-portals in Uttarakhand 
5.2.1 General information of farmers 
Extent of awareness 
The extent of awareness about selected Agri-portals were 
studied in two dimensions viz. the extent of awareness about 
S. 
No. 
Extent of 
awareness 
No. of 
farmers 
(Agropedia) 
Percentage No. of 
farmers 
(aAQUA) 
Percentage 
1 Aware 83 100 83 100 
 Total 83       100 83       100 
 selected Agri-portals from the users of these Agri-portals and level 
of awareness of the users. Hence, with two different groups the 
awareness study had been conducted to know how far the farmers 
were aware of its existence.   
Table 34: Distribution of farmers on the basis of extent of 
awareness of selected Agri-portals (N=83) 
This analysis gives a broad picture about extent to which 
farmers were aware about the existence of selected Agri-portals. 
The response was obtained in the form of those who were ‗aware‘ 
and ‗not aware‘ about Agropedia and aAQUA. It is clear from Table 
34 that all the farmers (100 per cent) were aware about the 
existence of selected Agri-portals viz Agropedia and aAQUA. The 
findings clearly indicate that selected Agri-portals were known to 
the farmers and also that ICT started penetrating in to farming 
community. This high level of awareness might be due to the high 
publicity made about the existence of selected Agri-portals in the 
villages where more farmers reside. The SAU experts and KVK 
scientists did play an important role in popularizing it among the 
farming communities.  
Efforts need to be taken to promote awareness in such a way 
that it should reach teven to the small farmers. Proper selection of 
media for creating awareness is the deciding factor to have a better 
reach to the farmers living in remote areas. Although it is clear 
from the Table that efforts were appreciable to create awareness 
about selected Agri-portals among the progressive farmers but 
appropriate efforts should be taken to make it popularized among 
the small and marginal farmers too. 
 The extent of awareness of farmers was analyzed in terms of the 
time of awareness and sources of awareness of selected Agri-
portals. 
Time of awareness 
Table 35: Distribution of farmers on the basis of time of 
awareness of selected Agri-portals (N=83) 
 
It refers to the approximate time to get aware about the 
existence of selected Agri-portals by farmers at the time of 
interview.  
Table 35 implies that all the farmers (100 per cent) got aware 
long back i. e. during the initial stages of the launch of Agropedia 
and aAQUA. Thus, it can be concluded that farmers were 
associated with the very initiation of selected Agri-portals.  
Sources of awareness 
The nature of sources through which farmers had come to 
know about selected Agri-portals was studied. The sources of 
awareness might be friends and relatives, neighbor, KVK scientists, 
farmers‘ fair or Pantnagar University etc. 
S. No. Time of 
awareness 
No. of 
farmers 
(Agropedia) 
Percentage No. of 
farmers 
(aAQUA) 
Percentage 
1 More than 
2 years 
83 100 83 100 
 Total 83       100 83       100 
 Table 36: Distribution of farmers on the basis of sources of 
awareness of selected Agri-portals (N=83) 
S.No. Sources of 
awareness 
No. of 
farmers 
(Agropedia) 
Percentage No. of 
farmers 
(aAQUA) 
Percentage 
1 Friends 
and 
relatives 
4 4.81 4 4.81 
2 Neighbor  1 1.20 1 1.20 
3 KVK 
scientists 
81 97.59 79 95.18 
4 Farmers‘ 
fair 
8 9.63 8 9.63 
5 Pantnagar 
University 
39 46.98 37 44.57 
*Multiple responses were allowed 
From Table 36, it is clear that majority (97.59 per cent) of the 
respondents were aware of Agropedia through KVK scientists 
followed by scientists of Pantnagar University (46.98 per cent). 9.63 
per cent farmers got aware through farmers‘ fair followed by friends 
and relatives (4.81 per cent). Negligible number (1.20 per cent) was 
aware through neighbors. In farmers fair advertisement about 
Agropedia and aAQUA had been given twice a year (in Rabi and 
Kharif season fair) where farmers from all India and even from 
neighboring countries came to visit.  
With little difference in figures majority of the farmers got 
aware about aAQUA through KVK scientists (95.18 per cent) 
followed by scientists from Pantnagar University (44.57 per cent). 
 Like Agropedia; farmers fair (9.63 per cent), friends and relatives 
(4.81 per cent) had been the other important sources of 
information. Neighbors again played very little role to make farmers 
aware about the existence of aAQUA. 
Thus, it can be concluded that KVKs and Pantnagar University has 
played a key role in spreading awareness among the farming 
community.  
Visits to Agri-portals 
Table 37: Distribution of farmers on the basis of visits to 
selected Agri-portals (N=83) 
S. 
No. 
Category No. of 
farmers 
(Agropedia) 
Percentage No. of 
farmers 
(aAQUA) 
Percentage 
1 Visited 42 50.60 81 97.59 
2 Not visited 41 49.40 2 2.40 
 Total 83 100.00 83 99.99 
 
A perusal of Table 37 shows that out of 83 farmers exactly 
half of them (50.60 per cent) visited Agropedia portal during the 
period of investigation. This figure reached to its maximum in case 
of aAQUA where 97.59 per cent farmers visited the portal. This 
could be because aAQUA was started much earlier than Agropedia 
and farmers could get the agricultural and livestock information 
directly on their mobile handsets through text messages. Unlike 
aAQUA, Agropedia was initially launched for the academia and 
 extension personnel etc. and each time a farmer wants to access 
the information from Agropedia he has to go to its website, which 
was difficult for them. Poor infrastructure and computer illiteracy 
also restrict them to access the information but still farmers were 
trained to use these Agri-portals. Whereas mobile penetration was 
fairly good even in the rural areas so most of them got intact with 
aAQUA more.  
Purpose of visit 
Table 38: Distribution of farmers based on purpose of visits 
selected Agri-portals (N=83) 
S.No. Purpose of 
visit 
No. of 
farmers 
(Agropedia) 
Percentage No. of 
farmers 
(aAQUA) 
Percentage 
1 Clicked by 
chance 
NIL NIL 1 1.20 
2 Market price 5 6.02 19 22.89 
3 Agricultural 
practice 
80 96.38 72 86.74 
*Multiple responses were allowed 
Farmers were asked about for what purpose they have visited 
the selected Agri-portals and the responses are presented in Table 
38. Majority (96.38 per cent) of them visited Agropedia to get the 
agricultural information followed by getting latest market 
information (6.02 per cent). While in case of aAQUA 86.74 per cent 
farmers visited for agricultural practices and rest 22.89 per cent 
were interested in getting updated market information. Negligible 
number of farmers (1.20 per cent) clicked it by chance.  
 Thus, it can be concluded that farmers were well aware about that 
Agropedia provides comprehensive agricultural information while 
aAQUA deals with agricultural production, livestock and market 
rates of the selected commodities. 
Type of registration 
Table 39: Distribution of farmers based on of type of 
registration (N=83) 
S.No. Category No. of 
farmers 
(Agropedia) 
Percentage No. of 
farmers 
(aAQUA) 
Percentage 
1 Clicked on 
sign up 
1 1.20 1 1.20 
2 Through KVK 
scientists 
2 2.40 2 2.40 
3 In a training 
program 
79 95.18 79 95.18 
 Total 82 98.78 82 98.78 
 
 Table 39 shows that majority (95.18 per cent) of farmers 
themselves registered onto Agropedia and aAQUA in a training 
program conducted at Krishi Vigyan Kendra. Only 2.4 per cent 
farmers were registered through KVK scientists followed by 1.2 per 
cent farmers who got registered by themselves.  
So, training on selected Agri-portals made them the registered 
members of these Agri-portals so that they can get every type of 
information of agriculture and livestock. 
 
 Frequency of visit 
Table 40: Distribution of farmers on the basis of frequency of 
visits to selected Agri-portals (N=83) 
S.No. Frequency No. of 
farmers 
(Agropedia) 
Percentage No. of 
farmers 
(aAQUA) 
Percentage 
1  Daily   4 4.81 4 4.81 
2 Weekly   4 4.81 4 4.81 
3     Monthly   8 9.63 8 9.63 
4 As per need  63 75.90 65 78.31 
   Total 79 95.14 81 97.55 
 
It can be seen from Table 40 that though the farmers 
attended the training programs and got themselves registered on to 
the selected Agri-portals but still they were not so frequent in 
visiting it. Majority (75.90 per cent) of farmers visited Agropedia 
and 78.31 per cent farmers visited aAQUA according to their needs. 
9.63 per cent farmers visited both the Agri-portals monthly followed 
by weekly (4.81 per cent in both the cases) and a equal number of 
farmers (4.81 per cent for both the Agri-portals) daily. 
  
Fig. 5: Access to modern technology 
 
Fig. 6: Information sharing behavior of farmers about Agri-portals 
 
 Information sharing behavior 
Information sharing behavior of the farmers using aAQUA 
and Agropedia and the practices recommended by these portals 
represents the extent to which the farmers felt that the services 
provided by the selected Agri-portals should be enjoyed by all the 
members of society (Fig. 6). 
Table 41: Distribution of farmers according to information 
sharing behavior about the selected Agri-portals 
(N=83) 
S.No. Category No. of 
farmers 
(Agropedia) 
Percentage No. of 
farmers 
(aAQUA) 
Percentage 
1 Shared 68 81.92 71 85.54 
2 Not shared 15 18.07 12 14.45 
 Total 83 99.99 83 99.99 
 
After getting aware of the selected Agri-portals, got registered 
and visited, the farmer would either get satisfied or dissatisfied with 
the kind of services provided. If the results were satisfactory, there 
would surely be sharing of information about the services and 
recommendations of selected Agri-portals. The information sharing 
behavior of farmers about selected Agri-portals are presented in 
Table 41.  
The results of Table 41 show that majority (81.92 per cent) 
and (85.54 per cent) of farmers had shared the information 
provided through Agropedia and aAQUA respectively. It directly 
 reflects upon the satisfaction farmer earned out of the services and 
recommendations given. Hence, necessary steps might be taken to 
provide best quality services and recommendations at their door 
steps.  
It could also be observed that only few farmers 18.07 per cent 
and 14.45 per cent did not share the information and 
recommendations of Agropedia and aAQUA respectively. The 
studies are in harmony with the observations made by Karthikeyan 
(2008) where the farmers showed similar kind of information 
sharing behavior about Kisan Call Centers at Tamil Nadu. 
Number of persons shared 
Table 42: Distribution of farmers based on number of persons 
shared about selected Agri-portals (N=83) 
S.No. Category No. of 
farmers 
(Agropedia) 
Percentage No. of 
farmers 
(aAQUA) 
Percentage 
1 Less than 
5 
21 25.30 21 25.30 
2 6 to 10 11 13.25 11 13.25 
3 More 
than 10 
36 43.37 36 43.37 
 Total  68 81.92 68      81.92 
 
It could be observed from Table 42 that maximum (43.37 per 
cent) number of farmers had shared the information about 
Agropedia and aAQUA with more than ten persons. Desire to 
 promote awareness about selected Agri-portals might be one of the 
reasons for sharing the information to maximum number of 
farmers. Above all aAQUA offer free services to the farmers on their 
mobile phones and also both the Agri-portals offer free agro-
advisories to them through computer. Hence, with a view to 
motivate peer groups to utilize free services, number of persons had 
been shared with the details of aAQUA and Agropedia‘s mobile 
services and agro-advisories respectively.  
Maximum number of farmers were found to share the advices 
with more than ten persons on an average and more than one third 
(25.30 per cent) of the farmers shared the information of the 
selected Agri-portals with less than five persons. One fifth of the 
farmers had shared it between six to ten persons. Out of total 83 
farmers being interviewed; only 68 had shared it with other persons 
and rest fifteen farmers had not carved up the information of the 
selected Agri-portals with anyone. This might be due to the 
dissatisfaction of users as a result of adoption of the 
recommendations provided by aAQUA and Agropedia.   
Nature of persons shared 
 
 
 
 
 
 Table 43: Distribution of farmers based on nature of persons 
shared (N=83) 
S.No. Nature of 
persons 
No. of 
farmers 
(Agropedia) 
Percentage No. of 
farmers 
(aAQUA) 
Percentage 
1 Family 
members 
50 60.24 50 60.24 
2 Friends 48 57.83 48 57.83 
3 Relatives 55 66.26 55 66.26 
4 Fellow 
farmers 
26 31.32 26 31.32 
5 Neighbors 62 74.69 62 74.69 
*Multiple responses were allowed 
Out of 81.92 per cent of the farmers who had shared the 
information about Agropedia and aAQUA, it was found that 
majority (74.69 per cent for both) of the farmers had shared it with 
neighbor followed by relatives (66.26 per cent each). This might be 
due to the frequent contact made by farmers with these groups and 
easy accessibility with them. 
 The analysis on nature of persons shared about the 
recommendations of selected Agri-portals determines the persons 
with whom the information and its results were being 
communicated. It could be observed that in case of both the Agri-
portals, 60.24 per cent farmers shared the information with their 
family members followed by 57.83 per cent shared it with friends 
and 32.31 per cent shared this information with the fellow farmers. 
 The findings are well supported by the observations made by 
Karthikeyan (2008).  
Gratification of services 
Gratification refers to the satisfaction of farmers with regard 
to the results of adoption of recommended practices of agropedia 
and aAQUA and its overall services.  
 If the practices recommended by Agropedia and aAQUA were 
found suitable to the farmers‘ condition and if the results produced 
positive impact upon them, gratification would normally arise with 
them. When impractical and unsuitable information were provided 
by the experts and officials of the selected Agri-portals without 
probing much into the farmers‘ situations, the results might not 
fulfill the users‘ need and might end up with dissatisfaction (Fig. 7).  
Table 44: Distribution of farmers on the basis of gratification of 
recommended practices of selected Agri-portals 
(N=83) 
S. 
No. 
Category  No. of 
farmers 
(Agropedia) 
Percentage No. of 
farmers 
(aAQUA) 
Percentage 
1 Satisfied 50 60.24 64 77.10 
2 Not 
satisfied 
2 2.40 NIL NIL 
 Total 52 62.64 64 77.10 
In order to know about the extent of suitability and 
satisfaction of the recommended practices of Agropedia and aAQUA 
among the farmers, the level of gratification was analyzed and 
 results are expressed in Table 44. Farmers of the selected Agri-
portals were categorized into ‗adopters‘ and ‗non-adopters‘ based on 
adoption of the recommended practices by Agropedia and aAQUA. 
From Table 44, it could be observed that, majority (60.24 per cent 
and 77.10 per cent in case of Agropedia and aAQUA respectively) of 
the farmers were satisfied with the recommendations of selected 
Agri-portals. The reason for this result might be due to the fact 
that, information provided by the experts and officials were suitable 
to the farmers at field level. Hence, it may be inferred that location 
specific, low-cost and quality services and recommendations need 
to be provided to make the farmers satisfied with the practices 
recommended.  It is also observed that negligible number (2.40 per 
cent) of farmers was dissatisfied with the recommendations of 
Agropedia portal. 
Gratification with the overall services of selected Agri-portals 
The overall services of selected Agri-portals include, service 
timings, message delivery timing, recommendations and clarity in 
the delivery of messages. These are the overall services in which 
satisfaction was measured. Table 44 shows that majority of the 
respondents (74.69 per cent) were satisfied with overall services 
provided through Agropedia and in contrast only 4.81 per cent 
farmers were not satisfied with the overall services of Agropedia.  
Like Agropedia, with little difference in percentage majority (84.33 
per cent) farmers were satisfied and only 2.46 per cent were not 
satisfied with the overall services of aAQUA. 
 
 Table 45: Distribution of farmers based on gratification of 
overall services of selected Agri-portals (N=83) 
S. 
No. 
Category  No. of 
farmers 
(Agropedia) 
Percentage No. of 
farmers 
(aAQUA) 
Percentage 
1 Satisfied 62 74.69 70 84.33 
2 Not 
satisfied 
4 4.81 2 2.46 
 Total 66 79.50 72 86.79 
 
It could be observed from Table 45 that maximum numbers of 
farmers were satisfied with the overall services of selected Agri-
portals. The results are in harmony with similar studies 
undertaken by Karthikeyan (2008) on Formative evaluation of the 
Kisan Call Center in Tamil Nadu. 
The extent of satisfaction, results in information sharing of 
selected Agri-portals and its advice to the fellow farmers. This 
normally ends up with wide popularity about Agropedia and 
aAQUA and more participation from the desired clients. The 
information sharing behavior was the indicator of the study and a 
medium term outcome of both the Agri-portals. 
Immediacy of feedback 
It is operationally defined as the length of time in days taken 
by the extension agency/Agri-portals to respond to the queries of 
respondents. 
 Table 46: Distribution of farmers on the basis of immediacy of 
feedback (N=83) 
S.No. Feedback No. of 
farmers 
(Agropedia) 
Percentage No. of 
farmers 
(aAQUA) 
Percentage 
1 Within 
the same 
day 
4 4.81 10 12.05 
2 Within a 
week 
11 13.25 25 30.12 
3 More 
than a 
week 
22 26.50 36 43.37 
 Total 37       44.56 71       85.54 
 
A perusal of Table 46 shows that in response to the queries of 
registered farmers of Agropedia, most (26.50 per cent) of them got 
reply in more than one week followed by 13.25 per cent farmers 
who got the solution to their problem within a week. Very less (4.81 
per cent) farmers reported to got it within the same day. On the 
other hand with somewhat more differential figures 43.37 per cent 
farmers got the reply from aAQUA in more than one week followed 
by 30.12 per cent who got the answers within a week. Again very 
few (12.05 per cent) farmers got the solution to their problems 
within the same day. 
It can be concluded that online solutions are not immediately 
available to the farmers from both the Agri-portals. Hence, more 
concentration needs to be taken in educating the officials and 
experts about immediate reply and solution to their problems. This 
will increase the credentials of Agropedia and aAQUA among the 
 farming communities. Because availability and accessibility of 
computer and internet is not very good in the rural areas so the 
farmers cannot go again and again just to check whether they got 
the reply or not. This will lower down the authenticity of the 
selected Agri-portals.     
Utilization of knowledge gained 
Table 47: Distribution of farmers based on utilization of 
knowledge gained through selected Agri-portals 
(N=83) 
S. 
No. 
Category  No. of 
farmers 
(Agropedia) 
Percentage No. of 
farmers 
(aAQUA) 
Percentage 
1 Utilized to 
fullest 
extent 
3 3.61 9 10.80 
2 Utilized to 
medium 
extent 
39 46.98 57 68.62 
3 Not utilized 30 36.14 14 16.86 
 Total 66 86.73 72 96.28 
 
  
Fig. 7: Gratification of the services og Agri-portals 
 
Fig. 8: Utilization of knowledge gained through selected Agri-portals 
After being aware and satisfied with the information and 
knowledge gained through the selected Agri-portals, its utilization 
 comes. It is clear from Table 47 that maximum number (46.98 per 
cent) of farmers utilized the agricultural knowledge gained to a 
medium extent through the Agropedia. 36.14 per cent farmers have 
not utilized the knowledge gained. Surprisingly very few farmers 
(3.61 per cent) utilized it to the fullest extent (Fig. 8). The reason 
could be that Agropedia was initially and especially designed to 
address the professionals, accordingly the message would have 
been treated like that. Therefore, it would be of less use to the 
farmers. 
In case of aAQUA majority (68.62 per cent) of the farmers 
utilized the knowledge gained to the medium extent followed by 
16.86 per cent farmers not utilized at all and 10.80 per cent, who 
utilized it to the fullest extent.  
The possible reason could be that aAQUA was started much 
earlier and a very popular communication media i. e. Mobile phone 
was being used to send the agricultural information to the farmers. 
Therefore, the farmers need not to go to the cyber café and access 
the computer to get the information. Thus, aAQUA was quite 
popular among the farming community and hence, the utilization 
level reaches to satisfactory level.   
Knowledge level 
It can be operationalized as knowledge level of the farmers on 
various aspects of selected Agri-portals. For measuring the 
knowledge level of the farmers about selected Agri-portals a 
knowledge test on different aspects was prepared including 
registration onto these Agri-portals, information access, asking 
questions to the experts, downloading graphics and video, and 
provide feedback were measured through well prepared and pre-
 tested knowledge test. A score of one for each correct answer was 
assigned to categorize the respondents into low medium and high 
knowledge groups.  
Table 48: Distribution of farmers based on knowledge level 
about selected Agri-portals (N=83) 
S. No. Category  No. of farmers  Percentage 
1 Low knowledge  
(less than 5) 
13 15.66 
2 Medium knowledge  
(5-11) 
57 68.67 
3 High knowledge  
(more than 11) 
13 15.66 
 Total 83 99.99 
Mean= 8.216   SD= 2.87   CV= 34.93 
Perusal of data presented in Table 48 reveals that the 
majority (68.67 per cent) of the farmers gained medium knowledge 
level followed by similar numbers (15.66 per cent) of farmers gained 
high knowledge and low knowledge level. The SD (2.87 per cent) 
and CV (34.93) values further suggest that farmers were 
heterogeneous with respect to their knowledge level. The findings of 
the study are in harmony with the observation of Sasidhar (2008) 
and Chauhan (2010). Hence, it is concluded that farmers gained 
significant knowledge on various aspects of agriculture from 
Agropedia and aAQUA.  
 
 
 Opinion of farmers 
It indicates the significance of the content being uploaded 
onto the selected Agri-portals i.e. Agropedia and aAQUA. For the 
present study opinion about content relevance, design features and 
usability features of farmers and other stakeholders were studied 
and analyzed.  
d. Opinion about content relevance 
It indicates the significance of content being uploaded onto 
selected Agri-portals i.e. Agropedia and aAQUA. For the present 
study opinion about content relevance (highly relevant, somewhat 
relevant, irrelevant), treatment of the message (high technical 
words, moderate technical words, and less technical words), 
adequacy of the content (adequate, somewhat adequate and 
inadequate), and usefulness of the content (highly useful, 
moderately useful and not useful) were measured on a three point 
continuum and the numerical value of 3, 2 and 1 was assigned 
respectively. Treatment of the message refers to the modification of 
the content into local language with less technical terms for better 
comprehension and convenience to the farmers. Adequacy of the 
content implies to the ability of the messages to provide all the 
necessary information. Usefulness of the content implies to the 
worth/value of the sessions.  
 
 
 
 Table 49: Distribution of farmers on the basis of opinion of 
content relevance (N=83) 
Mean = 15.67    SD = 4.45     CV=28. 39 
Note: Figures in parenthesis indicate the percentage in the 
respective category 
S.No. Category Agropedia aAQUA 
1 Content relevance 
 Highly relevant 2 
(2.40) 
31 
(37.30) 
a.  Somewhat relevant 55 
(66.26) 
48 
(57.80) 
b.  Irrelevant 19 
(22.89) 
NIL 
2 Treatment of message 
a.  High technical words 30 
(36.14) 
10 
(12.04) 
b.  Moderate technical words 36 
(43.37) 
27 
(32.53) 
c.  Less technical words 8 
(9.63) 
42 
(50.60) 
3 Adequacy of content 
a.  Adequate  3 
(3.61) 
33 
(39.75) 
b.  Somewhat adequate 61 
(73.40) 
45 
(54.21) 
c.  Inadequate  11 
(13.25) 
1 
(1.20) 
4 Usefulness of content 
1.  Highly useful NIL 36 
(43.37) 
2.  Moderately useful 66 
(79.51) 
43 
(51.80) 
3.  Not useful 9 
(10.84) 
NIL 
 It is clear from Table 49 that opinion of farmers about content 
relevance of Agropedia was fairly good. Majority (66.26 per cent) of 
the farmers opined that the uploaded content of Agropedia was 
somewhat relevant followed by 22.89 per cent farmers reported that 
uploaded agricultural content was irrelevant. Very few (2.40 per 
cent) farmers reported the content as highly relevant. Though the 
agricultural information uploaded on Agropedia is in 28 languages 
worldwide but it primarily focused for agricultural professionals so, 
the information presented will be less useful for the farmers. 
Treatment of messages was reported as moderately technical by 
43.37 per cent farmers. High and less technical words were 
reported by 36.14 per cent and 9.63 per cent farmers respectively. 
Somewhat adequacy of the uploaded agricultural content was 
reported by majority 73.40 per cent farmers. Inadequacy and 
adequacy of the content were reported by 13.25 per cent and 3.61 
per cent farmers respectively. Majority (79.51 per cent) of the 
farmers experienced that content onto Agropedia was moderately 
useful followed by 10.84 per cent who reported the content as not 
useful.   
Analysis of content relevance of aAQUA is presented in Table 
49. It is clear from the Table that over half (57.80 per cent) of the 
farmers reported that content provided through aAQUA was 
moderately relevant and rest of the farmers (37.30 per cent) found 
it highly relevant. In contrast to Agropedia no farmer reported the 
aAQUA content as irrelevant. Half of the farmers (50.60 per cent) 
found the content as less technical followed by 32.53 per cent 
reported it as moderately technical. Unlike Agropedia very few 
(12.04 per cent) farmers found it technical. Over half (54.21 per 
cent) of the farmers reported that the content provided by aAQUA 
 was somewhat adequate followed by negligible number (1.20 per 
cent) of farmers who found it as inadequate. So, it can be 
generalized that overall the content of aAQUA was fairly 
appreciated by the farmers in terms of relevance and message 
treatment. Nearly half (51.80 per cent) of the farmers found the 
aAQUA content as moderately useful followed by 43.37 per cent 
farmers reported as highly useful. 
It can be concluded from the above findings that quality 
information increases understandability and comprehensiveness of 
the information. This will be reversed if the information given 
contains highly technical words. Therefore, before presenting any 
information, particularly to rural communities, it is necessary to 
treat or modify the message as per the local language or 
convenience of the target beneficiaries. As far as the adequacy and 
usefulness of the content are concerned, majority of the farmers 
tilted towards positive side. Messages which don‘t provide the 
complete information about a problem are not useful for the 
farmers. Therefore, information provided through Agropedia and 
aAQUA should provide crop, location and language specific 
agricultural information to the farmers. Comparatively lower SD 
(4.45) and CV (28.39) values further suggested that respondents 
were homogeneous in opinion. 
Opinion about design features  
 It indicates the organization of information and the clarity 
provided by the background colors and graphics in reading the text 
presented on the selected Agri-portals (Agropedia and aAQUA).  
 
 Table 50: Distribution of farmers based on design features of 
selected Agri-portals (N=83) 
S.No. Statements Agropedia 
  Mean 
value 
Rank 
1 Readability of the text is 
appropriate. 
4.19 I 
2 The graphics are integrated with 
the information presented. 
4.00 II 
3 Video uploaded is appropriate to 
the textual information. 
3.83 III 
4 The webpage is heavily loaded 
with information. 
3.78 IV 
5 Home page is simple, well 
organized and attractive. 
3.75 V 
6 All major parts of the Agri-portals 
are accessible from the home 
page. 
3.59 VI 
7 Synchronization is poor between 
the text uploaded and the visual 
icons. 
3.55 VII 
8 Advertizing on the home page is 
limited and non-obtrusive. 
3.53 VIII 
9 The information is not 
appropriately organized. 
3.51 IX 
10 Too many animations which 
distract the users. 
3.33 X 
11 The speed of uploading the 
graphics is poor. 
2.81 XI 
12 Use of too many colors made the 
Agri-portal very attractive. 
2.60 XII 
 A perusal of Table 50 states that appropriateness of 
readability of text of Agropedia ranked as best (highest mean 
score=4. 91). The information presented was well supported with 
the appropriate graphics (mean score=4.00) followed by appropriate 
supporting videos with a mean score of 3.83. The information 
presented on web page was too much so farmers reported that the 
home page seems to be heavily loaded with the variety of 
information which leads to perplexity (mean score=3.78) 
simultaneously followed by the opinion that home page was simple, 
well organized and attractive. It was reported that all major parts of 
Agropedia could be accessed from the home page (mean 
score=3.59). So, the farmers need not to go to further links for 
information. Farmers responded that there was poor 
synchronization between the text uploaded and the visuals used to 
support the information (mean score=3.55). Advertizing on page is 
limited and non-obtrusive was ranked as eighth with a mean score 
of 3.53. The information is not appropriately organized ranked 
quite low according to farmers‘ opinion (mean score=3.51). Farmers 
also observed that bare minimum animations were used in 
Agropedia site to avoid the distraction (mean score=3. 33). The 
speed of uploading the graphics was poor and ranked as tenth 
which means that graphics could be uploaded very easily.  Colors 
were carefully chosen to avoid the commotion and 
misunderstanding. In all the Agropedia portals was appreciated by 
almost all the farmers with somewhat changes. 
 
 
 
 Table 51: Distribution of farmers based on design features of 
selected Agri-portals (N=83) 
S.No. Statements aAQUA 
  Mean 
value 
Rank 
1 Readability of the text is 
appropriate. 
4.31 I 
2 The home page is simple, well 
organized and attractive. 
4.07 II 
3 Graphics are integrated with the 
information presented. 
4.02 
 
III 
4 All major parts of the Agri-portals 
are accessible from the home 
page. 
3.75 IV 
5 Advertizing on home page is 
limited and non-obtrusive. 
3.61 V 
6 Synchronization is poor between 
the text uploaded and the visual 
icons. 
3.59 VI 
7 The webpage is heavily loaded 
with information. 
3.57 VII 
8 Too many animations which 
distract the users. 
3.36 VIII 
9 Information is not appropriately 
organized. 
3.36 VIII 
10 Video uploaded is appropriate to 
the textual information. 
3.26 IX 
11 The speed of uploading the 
graphics is poor. 
2.89 X 
12 Use of too many colors made the 
Agri-portal very attractive. 
2.63 
 
XI 
  It is clear from Table 51 that like Agropedia most of the 
farmers reported that the readability of the text is appropriate with 
a highest mean score of 4.31 followed by the response that home 
page is simple, well organized and attractive (mean score=4. 07). 
Most of the farmers opined that graphics are integrated with the 
information provided and ranked third with a mean score of 4.02 
followed by fairly good opinion that all major parts of the portal can 
be accessed from home page (mean score=3.75). Unlike Agropedia, 
farmers reported that comparatively more advertisements were 
there on home page of aAQUA (mean score=3.61). Table also 
revealed that synchronization is good between the text uploaded 
and the visual icons used (mean score=3.59) followed by the 
response that webpage is heavily loaded with the information 
(ranked lower in the hierarchy with a mean score of 3.57). Farmers 
opined that information was appropriately organized but fairly good 
animations were used which distract the user‘s attention (with a 
similar mean score of 3.36 each). According to farmers‘ opinion 
videos uploaded were not much appropriate to the context (mean 
score=3.26). Farmers reported that colors used were more in 
numbers which created a bend among the users. 
 To be concluded, it can be said that with more or less 
differences; farmers‘ opinion was sound about both the Agri-
portals.         
 
 
 
 Opinion of farmers about usability features  
Table 52: Distribution of farmers based on usability features of 
selected Agri-portals (N=83) 
S.No. Statements Mean 
value 
Rank 
1 I wish that my children should 
make positive use of Agri-portals 
for farming. 
2.97 I 
2 It is the fastest way to exchange 
agricultural information in the 
shortest time. 
2.95 II 
3 Development of Indian farmers 
is possible through the selected 
Agri - portal. 
2.91 
 
III 
4 It is a rich source to collect 
worldwide information on 
agriculture and allied fields 
2.89 IV 
5 I wish that farmers should make 
use of Agri-portals. 
2.89 IV 
6 It can be a very useful mean to 
the farmers during the present 
time 
2.84 V 
7 Using Agri-portal is nothing 
other than time pass activity 
 
2.74 VI 
8 It  is best mean to collect 
information on market prices of 
agricultural product 
 
2.65 VII 
9 It is a costly affair for the 
farmers. 
1.63 VIII 
10 Information available on the Agri 
- portal is easy to understand 
 
1.48 IX 
 The data presented in Table 52 indicated that internet is the 
best means to learn new things for young generation, thus, most of 
the farmers ranked it first with the highest mean score value of 
2.97. They wished their children to make positive use of the Agri-
portals like Agropedia and aAQUA. At the same time farmers with 
the second highest mean score value of 2.95 supported the 
statement that ‗Internet is the fastest way to exchange information 
in shorter time‘. It was really appreciable to note that majority of 
the farmers assumed that development of Indian farmers is 
possible through Internet and ranked it third with a mean score 
value of 2.91. Most of the farmers (mean score=2.89) understood 
that internet is a rich source to collect world wide information on 
agriculture and its allied fields, at the same time and exactly with 
the similar mean value (2.89)  it was opined that farmers should 
make use of the internet. Chauhan and Chauhan, (2006) also 
reported the same results. The results pointed out that farmer 
agreed with the statement; ―Internet can be a very useful mean to 
the farmers during present time‖ with a noticeable mean value of 
2.84. 
It was exciting to note that most of the farmers with little 
difference in mean score value (2.74) did not believe that use of 
internet is only time pass activity. It means that they opined it as a 
useful medium for farming community. Earlier farmers were not in 
a position to use online information for development of agriculture 
because whatever sites available for agriculture are mostly in 
English language but the selected Agri-portals changed the trend 
and started providing crop, location and language specific 
information.  
 Internet is best mean to collect information on market prices 
of agricultural products but as it is being a new system for our 
farmers, mix opinion was observed for this aspect and it was 
observed that farmers with a mean score value of 2.65 believed 
these portals as the best means to get market information. Looking 
at the present cost involved in this technology, it is not easy for the 
farmers to have this facility individually at his home, thus, with a 
mean score of 1.63 farmers completely or to a certain degree felt 
that the internet is a costly affair for them.  
The low mean score (1.48) showed that farmers partially or 
absolutely realized that information available on the Internet is 
difficult to understand. This may be because that getting 
information in this way is quite new and farmers were not well-
known for it. Findings of the present investigation are in harmony 
with the similar study conducted by Chauhan (2010). 
 Data presented in Table 53 shows that practices 
recommended by Agropedia has some impact on those farmers who 
began practicing the recommendations after exposure to Agropedia 
and on whom who have intensions to adopt these in future (Fig. 9). 
Most of the farmers reported that they started following practices 
regarding land preparation (20.48 per cent), seeds/varieties (28.91 
per cent), seed treatment (36.14 per cent), sowing methods (28.91 
per cent), spacing (24.09 per cent), weeding (27.71 per cent), and 
plant protection (24.09 per cent) after being exposed to Agropedia. 
On the other hand most of them intended to practice these in the 
near future.  Very few farmers reported that they had no plans to 
adopt the recommendations of Agropedia. It can be concluded that 
despite the fact that the Agri-portal is very new to this kind still 
farmers appreciated and adopted its advisories. 
 Table 53: Extent of adoption of practices recommended by Agropedia 
S.         
No. 
Practices 
recommended 
Practicing prior to 
exposure of Agropedia 
Began practicing after 
exposure to Agropedia 
Intend to practice in 
the future 
No plans to adopt 
  Frequency Percentage Frequency Percentage Frequency Percentage Frequency Percentage 
1 Land 
preparation 
50 60.24 17 20.48 8 9.63 3 3.61 
2 Seeds/varieties  24 28.91 24 28.91 23 27.71 10 12.04 
3 Seed treatment 22 26.5 30 36.14 25 30.12 4 4.81 
4 Sowing time 49 59.03 16 19.27 7 8.43 6 7.22 
5 Sowing 
methods  
16 19.27 24 28.91 33 39.75 7 8.43 
6 Spacing  28 33.73 20 24.09 27 32.53 6 7.22 
7 Weeding  2 2.40 23 27.71 47 56.62 5 6.02 
8 Plant 
protection 
2 2.40 20 24.09 29 34.93 6 7.22 
9 Critical stages 
of irrigation  
40 48.19 8 9.63 21 25.3 4 4.81 
10 Harvesting  83 100 0 0 33 39.75 4 4.81 
11 
 
12 
 
Storage  
 
Marketing 
11 
 
11 
13.25 
 
13.25 
13 
 
4 
15.66 
 
4.81 
42 
 
76 
50.60 
 
91.56 
4 
 
0 
4.81 
 
0 
 
 
*Multiple responses were allowed 
       Table 54: Extent of adoption of practices recommended by aAQUA 
S. 
No. 
Practices 
recommended 
Practicing prior to 
exposure of aAQUA 
Began practicing after 
exposure to aAQUA 
Intend to practice in 
the future 
No plans to adopt 
  Frequency Percentage Frequency Percentage Frequency Percentage Frequency Percentage 
1 Land 
preparation 
50 60.24 18 21.68 8 9.63 3 3.61 
2 Seeds/varieties  24 28.91 24 28.91 23 27.71 10 12.04 
3 Seed treatment 22 26.5 30 36.14 25 30.12 4 4.81 
4 Sowing time 49 59.03 17 20.48 7 8.43 6 7.22 
5 Sowing 
methods  
16 19.27 24 28.91 33 39.75 7 8.43 
6 Spacing  28 33.73 20 24.09 27 32.53 6 7.22 
7 Weeding  2 2.40 23 27.71 31 37.34 5 6.02 
8 Plant protection 2 2.40 20 24.09 29 34.93 6 7.22 
9 Critical stages 
of irrigation  
40 48.19 8 9.63 21 25.3 4 4.81 
10 Harvesting  83 100 0 0 33 39.75 4 4.81 
11 Storage  11 13.25 13 15.66 42 50.60 4 4.81 
12 Marketing 11 13.25 4 4.81 76 91.56 0 0 
*Multiple responses were allowed 
  
Fig. 9: Extent of adoption of practices recommended through 
Agropedia 
 
Fig. 10: Extent of adoption of practices recommended through 
aAQUA 
      A perusal of Table 54 revealed similar results with a more or 
less difference with Agropedia. Farmers reported that they started 
following practices related to land preparation (21.68 per cent), 
seeds and varieties (28.91 per cent), seed treatment (36.14 per 
cent), sowing time (20.48 per cent), sowing methods (28.91 per 
cent), spacing and weeding (24.09 per cent and 27.71 per cent 
respectively) and plant protection (24.09 per cent). Most of the 
farmers intend to practice these in the future (Fig. 10). Again very 
few farmers reported that they do not have any plans to adopt 
these practices even in future.   
Table 55: Extent of economic change among the users of 
selected Agri-portals (N=83) 
S. 
No. 
Aspects Agropedia 
  Frequency Percentage 
I. Increase in yield   
1.  No change 42 50.62 
2.  Up to some extent 38 45.78 
3.  Up to large extent 0 0 
II. Change in quality of produce   
1.  No change 42 50.62 
2.  Some change 37 44.58 
3.  Significant change 01 1.12 
III. Income level   
1.  No change 63 75.90 
2.  Up to some extent 19 22.89 
3.  Up to large extent 00 00 
IV. Number of crops grown on 
fields every year 
  
 1.  No change 69 83.13 
2.  Up to some extent 11 13.25 
3.  Up to large extent 02 2.41 
V. Diversification of crops   
1.  No change 71 85.54 
2.  Shifted from traditional crops to 
cash crops 
11 13.25 
3.  Shifted from traditional varieties 
to hybrid varieties 
00 00 
VI. Disease control   
1.  No change 47 56.62 
2.  Up to some extent 27 32.53 
3.  Up to large extent 6 7.23 
 
The economic changes due to adoption of practices 
recommended by Agropedia and aAQUA were studied for six 
components. It is clear from Table 55 that practices recommended 
by selected Agri-portals tried to bring positive changes among the 
farming community like increase in yield, changes in the quality of 
produce, income level, number of crops grown every year, 
diversification of crops, disease control etc. But most of the 
changes tilted towards negative side like half (50.62 per cent) of the 
farmers reported that there was no change in increase in yield 
while a fair percentage (45.78 per cent) of farmers said that 
somewhat positive changes happened due to adoption of the 
practices recommended by Agropedia. 
Again half (50.62 per cent) of the farmers experienced that 
there was no change in the quality of their farm produce followed 
by 44.58 per cent farmers who reported some changes in produce. 
 Only negligible (1.12 per cent) number of farmers reported 
significant changes in farm produce. 75.90 per cent farmers 
reported no change in income level while 22.89 per cent reported 
that income status changes up to some extent. The large majority 
(85.54 per cent) farmers did not shift towards the diversified 
cropping pattern and still stuck to the traditional system of 
cultivation. This is followed by 13.25 per cent farmers who changed 
to some extent and adopted the recommended diversified cropping 
system. 83.13 per cent farmers did not change the total number of 
crops grown in their fields every year followed by only few farmers 
(13.25 per cent) who changed to some extent while negligible (2.41 
per cent) number of farmers changes up to a large extent. Majority 
(56.62 per cent) of farmers experienced no change in disease 
control followed by few farmers (32.53 per cent) who experienced 
some changes and relatively less farmers (7.23 per cent) 
experienced significant changes in disease control. 
The reason might be that farmers could not access the 
information on a daily basis and for Agropedia they need to go to 
the cyber café and use the computers to access to the information, 
which is quite difficult for rural farmers. Lack of time, 
infrastructure, and computer illiteracy might be the hindering 
factors for farmers.  
 
 
 
 
 Table 56: Extent of economic change among the users of 
selected Agri-portals (N=83) 
S. 
No. 
Aspects aAQUA 
  Frequency Percentage 
I. Increase in yield   
1.  No change 38 45.78 
2.  Up to some extent 42 50.62 
3.  Up to large extent 03 3.61 
II. Change in quality of produce   
1.  No change 17 20.48 
2.  Some change 63 75.90 
3.  Significant change 03 3.61 
III. Income level   
1.  No change 35 42.17 
2.  Up to some extent 43 51.81 
3.  Up to large extent 05 6.02 
IV. Number of crops grown on 
fields every year 
  
1.  No change 52 62.65 
2.  Up to some extent 20 24.09 
3.  Up to large extent 11 13.25 
V. Diversification of crops   
1.  No change 52 62.65 
2.  Shifted from traditional crops to 
cash crops 
30 36.14 
3.  Shifted from traditional varieties 
to hybrid varieties 
01 1.12 
VI. Disease control   
1.  No change 21 25.30 
2.  Up to some extent 34 40.96 
3.  Up to large extent 27 32.53 
 
 Changes in increase in yield, changes in the quality of 
produce, economic changes, number of crops grown in every year, 
diversification of crops and disease control are presented in Table 
56. It is clear from the table that unlike Agropedia majority of 
farmers reported that yield increased up to some extent due to the 
adoption of practices recommended by aAQUA. No changes in yield 
increase reported by 45.78 per cent followed by very few farmers 
who experienced yield increment up to a large extent.  Large 
majority (75.90 per cent) of farmers experienced that quality of 
produce improved due to the adoption of recommended practices 
from aAQUA. In contrast 20.48 per cent farmers reported no 
changes taken place due to the recommendations of aAQUA.  This 
may be because the recommendations were not crop and language 
specific for the farmers. A significant change in the quality of 
produce was reported by very few (3.61 per cent) farmers. 
The economic change due to adoption of practices 
recommendation shows that majority (51.81 per cent) of the 
farmers who experienced an increase in income level up to some 
extent followed by 42.17 per cent number of farmers reported no 
changes in income level. Few farmers (6.02 per cent) reported 
significant changes in income level. This might be because some of 
the farmers were very progressive and had computer and internet 
facilities at their home so they need not to go and contact elsewhere 
for the information. The information was readily available to the 
farmers and they got the latest information at the right time.  
Regarding the number of crops grown in every year on field 
majority (62.65 per cent) of farmers reported no changes. They are 
still carrying out the same practice followed from the years. The 
 investigation also revealed that as much as 24.09 per cent farmers 
reported an increase in the number of crops grown in the field 
every year to some extent followed by 13.25 per cent farmers who 
reported significant changes in cropping pattern. This indicates 
that practices recommended were effective to some extent but still 
it needs to farmer friendly and location and language specific to be 
adopted by a number of farmers. 
The majority of the farmers did not shift from traditional 
crops to cash crops and were still following the same cropping 
pattern. They did not adopt the diversification of crops; positive 
changes in crop diversification were reported by as many as 36.14 
per cent farmers. Again very few farmers (1.12 per cent) shifted 
themselves from traditional crops to hybrid varieties. Thus, it can 
be concluded that it is very difficult for the rural farming 
communities to leave their indigenous practices that easily and 
adopt the latest practices, even if they are relatively advantageous 
over their existing one.  
Regarding the disease control due to the advice from aAQUA, 
fairly good results can be seen. The maximum number of farmers 
reported that they succeeded in controlling the major crop diseases 
up to some extent. It is significant to note that as much as 32.53 
per cent farmers controlled their crop disease up to a large extent, 
which is a positive change due to the recommendations to the 
farmers.  
Thus, it can be concluded that on an average economic 
changes were satisfactory to some extent but still a large majority 
of farmers still did not experience the changes. The possible reason 
 could be that any information generally takes some time to be 
penetrated into the society and takes relatively good time to be 
adopted. Since, the selected Agri-portals were not mature enough 
in this area so many changes could not be expected. While we look 
for some positive changes it can be suggested that necessary steps 
might be taken to provide quality advices to the farmers for better 
adoption.  
 
SECTION - C 
There are some factors which hamper the adoption of 
recommended practices by Agropedia and aAQUA for better 
agricultural outputs. In this investigation the trainees were asked 
to indicate various constraints faced by them to access and to 
adopt the recommendations of the selected Agri-portals. The 
constraints as perceived by the farmers that affected the adoption 
of improved agricultural practices were identified in the present 
investigation. Various constraints faced by the practicing (who 
adopted the practices recommended), farmers who discontinued 
after once they adopted and who did not adopt it; have been 
analyzed and discussed as follows. 
 
 
 
 
 
 Table 57: Major constraints expressed by users of selected Agri-
portals (N=83) 
S. No. Constraints Total score Rank 
1.  Less number of trainings on 
use and application of selected 
Agri-portals. 
466 I 
2.  Lack of follow-up trainings. 460 II 
3.  Content is not crop and 
language specific to 
Uttarakhand region. 
436 III 
4.  Slow internet speed 402 IV 
5.  Involves high technical skills. 396 V 
6.  Involves too many steps to get 
information. 
382 VI 
7.  Lack of accessibility 365 VII 
8.  Non-availability of computers 356 VIII 
9.  Recommendations are not 
ready to use. 
353 IX 
10.  Lack of efforts by the extension 
personnel to establish proper 
linkage between portal 
managers and farmers. 
346 X 
11.  Difficulty in following as per the 
portals recommendation. 
340 XI 
12.  Erratic supply of electricity. 332 XII 
13.  Computer illiteracy  272 XIII 
14.  Content is not updated 256 XIV 
15.  Delayed response for the 
queries of farmers 
241 XV 
16.  Lack of technical support from 
the extension personnel 
220 XVI 
17.  Lack of experienced trainers 216 XVII 
Table 57 reveals that less number of trainings on the use and 
application of selected Agri-portals were the major problem faced by 
 the farmers (mean score=466) followed by lack of trainings (mean 
score=460). The reason for being it as a major constraint could be that 
use of such platforms in the field of agriculture is relatively new and 
moreover Indian farmers are characterized by illiteracy, poverty and 
computer illiteracy which impeded them to use it. In that case 
number of trainings on use of these portals must be conducted for 
better understandings of all features of selected Agri-portals. Hands 
on sessions must be emphasized for better comprehension. The 
content of the selected agricultural crops was one of the constraint 
(mean score= 436). Agropedia and aAQUA are the nationalized portals 
and provide information on major crops grown in the country, but 
different agro climatic zones follow differential cropping pattern; so 
information were not so crop and location specific. However, the 
agricultural information provided for many important crops but 
farmers want agro-advisories for crops grown in hilly regions. 
 Slow internet speed (mean score=402) and the use of selected 
Agri-portals involves high technical knowledge (mean score=396) were 
reported to be other problems faced by farmers. Moreover, the portals 
were designed for the farmers so it could not be too technical but the 
farmers need to be trained accordingly to access the information from 
selected Agri-portals.  
Getting information from the selected Agri-portals involves too 
many steps (means score=382), lack of accessibility (mean score=365) 
and non-availability of computers with mean score of 356 ranked 
sixth, seventh and eighth respectively. Among the farmers who 
adopted the recommended practices reported that most of the 
recommendations were not ready to use (mean score=353). In all the 
locations of Uttarakhand measuring unit of agricultural land is Nali  
but at national level Acre or Hectare is being used so, they need to 
change the fertilizers or pesticides doses accordingly which is quite 
difficult for the farmers.  The extension personnel were not directly 
linked to the portal managers (mean score=346) which created a 
 communication gap, otherwise the portals managers would have been 
known the needs of the farmers of Uttarakhand and could have 
provided the need based information. Electric supply is good in the 
state so power supply ranked low (mean score=332) and computer 
illiteracy ranked thirteenth (mean score=272). This might be because 
the respondents were progressive farmers with good educational 
background and most of them were computer literates. 
Since, the portal managers regularly updating the content on 
the respective portals and it was also appreciated by the farmers by 
ranking it low among the constraints (mean score=256). Delayed 
response for the queries of farmers (ranked fifteenth, mean 
score=241), lack of technical support by the extension personnel 
(ranked sixteenth, mean score=220) and lastly the lack of experienced 
trainers (ranked seventeenth, mean score=216) were reported as least 
important constraints by the farmers. All the farmers were from the 
adopted villages of the Krishi Vigyan Kendras, so they are well 
supported and informed by the respective KVKs because of this 
reason it was considered as less important problem.  
It can be concluded that if the farmers were trained properly, 
these Agri-portals will definitely make a difference in the agricultural 
scenario of the state and will unquestionably improve the feeble 
condition of Indian farmers and farming.  
SECTION - D 
5.4. Relationship between background characteristics of farmers 
and selected impact indicators 
  Overall 
knowledge 
level 
Practicing 
prior to 
exposure 
of 
Agropedia 
Practicing 
prior to 
exposure 
of aAQUA 
Began 
practicing 
after 
exposure 
to 
Agropedia 
Began 
practicing 
after 
exposure to 
aAQUA 
Intend to 
practice the 
recommend-
ations of 
Agropedia in 
future 
Intend to 
practice the 
recommendat-
ions of aAQUA 
in future 
No plans to 
adopt the 
recommen-
dation of 
Agropedia 
No plans 
to adopt 
the 
recomme-
ndation of 
aAQUA 
Age  0.160 
 
-0.173 
 
-0.181 
 
0.048 
 
0.029 
 
-0.073 
 
-0.071 0.143 
 
0.143 
Education 0.792** 
 
0.339 
 
0.262* 
 
0.093 
 
0.011 
 
0.289** 
 
0.281* 
 
0.179 
 
0.179 
 
Occupation -0.006 
 
0.277 
 
0.235* 
 
0.163 
 
0.211 
 
-0.086 
 
-0.094 
 
0.086 
 
0.086 
 
Annual 
income 
0.021 
 
-0.002 
 
0.038 
 
0.253* 
 
-0.124 
 
-0.133 
 
0.505** 
 
-0.103 
 
-0.103 
 
Caste 0.002 0.271* -0.268 
 
-0.107 
 
-0.108 
 
0.135 0.337** 
 
0.127 
 
0.127 
Marital status 
 
0.099 
 
-0.205 0.256** 0.450** -0.140 0.254* 0.245* 
 
0.037 0.026 
Family type 0.040 0.162 0.248* 0.351** -0.005 -0.133 0.012 0.025 -0.026 
Family size -0.064 -0.056 -0.039 0.006 0.240* 0.351** 0.065 0.109 0.012 
Communicati
on media 
possession 
0.335** 0.108 0.036 0.007 -0.075 -0.104 0.012 0.089 0.089 
Table 58: Relationship with socio-personal and communication characteristics with dependent variables  
 
 
 **= Correlation is significant at 0.001 levels 2-tailed) 
*= Correlation is significant at 0.001 levels 2-tailed) 
 
 
Agricultural 
equipment 
possession 
0.452** 0.344** 0.349** -0.001 0.027 0.231* 0.221* 0.034 0.034 
Farming 
experience 
0.246* 0.001 0.027 0.799** 0.238* 0.244** 0.256** 0.049 0.042 
Land holding 0.230* 0.165 0.179 0.355** 0.448** 0.220* 0.224* 0.006 0.006 
Interpersonal 
sources of 
information 
0.009 0.031 0.023 -0.054 -0.054 0.224* 0.224* -0.041 0.182 
Social 
participation 
0.248* -0.022 -0.159 -0.109 -0.154 -0.086 0.180 0.177 -0.020 
Access to 
modern 
technology 
0.227* 0.246* 0.262* 0.100 0.071 0.141 0.141 -0.039 -0.039 
 The results in Table 58 show that education, communication 
media possession and agricultural equipment possession have 
positive and highly significant relationship with overall knowledge 
level and social participation, farming experience, land holding and 
access to modern technology are positively and significantly 
correlated with overall knowledge gain (Fig. 11).  
 
Fig .11 
According to Table 59, multiple correlation coefficient (R2) is 
0.799 which means all the independent variables are highly 
correlated with overall knowledge level. R2 value also shows that 
there is approximately 79 per cent changes are due to these 
independent variables and rest 21 per cent changes are due to 
other variables, not explained here. 
Thus, the dependent variable, overall knowledge level (Y1) 
depends on some socio-economic and communication 
 characteristics and the regression coefficient is not equals to zero 
so, the null hypothesis is rejected.  
A positive and highly significant correlation was observed 
between dependent variable; practicing prior to exposure of 
Agropedia (Y2) and agricultural equipment possession (Fig. 12). 
Positive and significant relationship was observed between the 
dependent variable, caste and access to modern technology. The 
calculated value of multiple correlation coefficient (R2) is 0.490 
which indicates that all the independent variables are moderately 
correlated with practicing prior to exposure of Agropedia. R2 shows 
that about 50.00 per cent changes are due to these independent 
variables and 50:00 per cent changes are because of the other 
variables, not mentioned here. Since, the dependent variable (Y2) 
depends on some independent variables and is not equals to zero, 
so the null hypothesis is rejected and the alternative hypothesis is 
being accepted.  
Education, occupation and access to modern technology are 
positively and significantly correlated while marital status, 
agricultural equipment possession and family type are positively 
and highly significant (Fig. 13) with the dependent variable 
practicing prior to exposure of aAQUA (Y3). The multiple correlation 
value (0.481) indicates that around 48 per cent changes are due to 
above mentioned independent variables and rest 52 per cent 
changes are because of the interaction of other independent 
variables. Thus, the null hypothesis is rejected and the alternative 
hypothesis is accepted here.  
  
 
Fig. 12 and 13 
 Table also revealed that annual income is positively and 
significantly correlated while marital status, family type, farming 
 experience, and land holding are positively and significantly 
correlated (Fig. 14) with the dependent variable began practicing 
after exposure to Agropedia (Y4). Similarly, family size, farming 
experience are positively and significantly but land holding is 
positively and highly significant with the dependent variable, began 
practicing after exposure to aAQUA (Y5). Multiple correlation 
coefficient 0.345 and 0.369 display overall weak correlation (Fig. 
15) among the independent and dependent variable was due to the 
above mentioned variables and rest changes are because of rest of 
the variables. Thus, null hypothesis is rejected and alternative 
hypothesis have been accepted in both the cases. 
 
 
 
 
 
 
  
 
Fig. 14 and 15 
 Table 59: Model for dependent and independent variables  
 
 
 
 
 
 
 
 
 
Model 
No. 
Model Equation R2 
1 
Y1 = 3.041+(-0.010)x1+(-0.194)x2+(-0.049)x3+(-1.376)x4+(-
0.885)x5+(0.194)x6+(1.114)x7+(-0.929)x8+(-
0.010)x9+(1.482)x10+(0.118)x11+(0.003)x12+(0.008)x13+(0.03
4)x14+(0.019)x15+(-0.140)x16+(0.085)x17 
0.799 
2 
Y2 = 7.431+(0.081)x1+(0.591)x2+(-0.390)x3+(-2.265)x4+(-
0.710)x5+(-0.456)x6+(-0.460)x7+(1.087)x8+(-0.009)x9+(-
1.019)x10+(0.258)x11+(0.123)x12+(-
0.207)x13+(0.013)x14+(0.052)x15+(-0.135)x16+(-0.024)x17 
0.490 
3 
Y3 = 10.914+(0.074)x1+(0.272)x2+(-0.259)x3+(-1.331)x4+(-
0.362)x5+(-1.009)x6+(-1.059)x7+(-1.331)x8+(-0.171)x9+(-
1.527)x10+(0.200)x11+(0.115)x12+(-
0.198)x13+(0.006)x14+(0.025)x15+(-0.048)x16+(-0.045)x17 
0.481 
4 
Y4 = 22.620+(0.023)x1+(0.210)x2+(0.126)x3+(3.118)x4+(-
0.831)x5+(0.366)x6+(0.489)x7+(-0.823)x8+(0.030)x9+(-
6.107)x10+(-0.049)x11+(-0.053)x12+(-0.069)x13+(0.028)x14+(-
0.006)x15+(-0.168)x16+(0.033)x17 
0.345 
5 
Y5 = 25.431+(-0.002)x1+(-0.246)x2+(0.266)x3+(4.138)x4+(-
0.542)x5+(0.136)x6+(0.158)x7+(0.744)x8+(-0.023)x9+(-
6.437)x10+(-0.091)x11+(-0.054)x12+(-
0.060)x13+(0.027)x14+(0.003)x15+(-0.086)x16+(0.006)x17 
0.369 
6 
Y6= 0.200+(-0.173)x1+(-1.189)x2+(-
0.237)x3+(1.685)x4+(0.827)x5+(0.607)x6+ 
(1.041)x7+(-2.851)x8+(0.156)x9+(6.325)x10+(0.045)x11+(-
0.055)x12+(0.165)x13+(-0.029)x14+(-
0.315)x15+(0.134)x16+(0.099)x17 
0.367 
7 
Y7 = -0.031+(-0.160)x1+(-1.103)x2+(-0.260)x3+(1.552)x4+ 
(0.782)x5+(0.453)x6+(0.986)x7+(-
3.058)x8+(0.177)x9+(6.364)x10+(0.031)x11+(-
0.057)x12+(0.154)x13+(0.029)x14+(-
0.304)x15+(0.139)x16+(0.099)x17 
0.363 
8 
Y8 = -13.395+(0.032)x1+(1.419)x2+(0.203)x3+(-3.808)x4+ 
(0.175)x5+(0.580)x6+(-0.250)x7+(-
0.390)x8+(0.048)x9+(1.598)x10+(-0.134)x11+(-
0.008)x12+(0.179)x13+(-0.006)x14+(0.266)x15+(-
0.013)x16+(0.66)x17 
0.239 
9 
Y9 = -13.395+(0.032)x1+(1.419)x2+(0.203)x3+(-3.808)x4+ 
(0.175)x5+(0.580)x6+(-0.250)x7+(-
0.390)x8+(0.048)x9+(1.598)x10+(-0.134)x11+(-
0.008)x12+(0.179)x13+(-0.006)x14+(0.266)x15+(-
0.013)x16+(0.66)x17 
0.239 
 A positive and significant correlation was found among marital status 
and interpersonal sources of communication while positive and highly 
significant correlation was observed among education, family size, 
agricultural equipment possession, farming experience, and land holding 
with dependent variable, intend to practice the recommendations of 
Agropedia in future (Y6) (Fig.16).  
The dependent variable, intend to practice the recommendations of 
aAQUA in future (Y7) is positively and highly significant with annual income, 
caste and farming experience. The farmers with high agricultural 
experiences strongly intended to adapt the recommendations of the selected 
Agri-portals. Positive and significant correlation was found among 
education, marital status, land holding, agricultural equipment possession, 
and interpersonal sources of communication and dependent variable Y7.The 
values of multiple correlation coefficient 0.367, 0.363 also verify the overall 
moderate association among these variables. Thus, the null hypothesis is 
rejected and alternative hypothesis has been accepted.  
On the other hand dependent variable, no plans to adopt the 
recommendations of Agropedia and aAQUA in future did not show any 
association with any of the independent variables (Fig. 17, 18).  
Though, ICT is gaining ground with a very fast pace even in the 
farming communities, but results of the present study shows that there are 
still some farming population exists who does not plans to adopt the 
recommendations of the selected Agri-portals (Y8 and Y9) even in future with 
a very small value of multiple correlation coefficient i. e. 0.239 and 0.239 
respectively. So the null hypothesis accepted (Fig. 19).    
  
 
Fig. 16 and 17 
  
 
Fig. 18 and 19 
 Where 
Y1= overall knowledge gain 
Y2= Practicing prior to exposure of Agropedia 
Y3= Practicing prior to exposure of aAQUA 
Y4= Began practicing after exposure to Agropedia 
Y5= Began practicing after exposure to aAQUA 
Y6= Intend to practice the recommendations of Agropedia in future 
Y7= Intend to practice the recommendations of aAQUA in future 
Y8= No plans to adopt practices recommended by Agropedia 
Y9= No plans to adopt practices recommended by aAQUA 
X1= Age 
X2= Education 
X3= Occupation 
X4= Annual income 
X5= Caste 
X6= Gender 
X7= Marital status 
X8= Family type 
X9= Family size 
X10= Type of house 
X11= Communication media possession 
X12= Agricultural equipment possession 
 X13= Farming experience 
X14= Land holding 
X15= Interpersonal sources of information 
X16= Social participation 
X17= Access to modern technology 
R2= Multiple correlation regression 
SECTION - E 
5.5. Opinion of other stakeholders 
 5.5.1 Opinion of other stakeholders about content relevance  
Table 60:  Distribution of stakeholders on the basis of content 
relevance of selected Agri-portals (N=40) 
S.No. Category Agropedia aAQUA 
1 Content relevance 
a)  Highly relevant 35 
(87.50) 
34 
(85) 
b)  Somewhat relevant 5 
(12.50) 
6 
(15) 
c)  Irrelevant NIL 
 
NIL 
2 Treatment of message 
a)  High technical words 13 
(32.50) 
1 
(2.5) 
b)  Moderate technical words 22 
(55) 
21 
(52.50) 
c)  Less technical words 5 
(12.50) 
18 
(45.00) 
 3 Adequacy of content 
a)  Adequate  17 
(42.50) 
23 
(57.50) 
b)  Somewhat adequate 23 
(57.50) 
17 
(42.50) 
c)  Inadequate  NIL 
 
NIL 
 
4 Usefulness of content 
a)  Highly useful 19 
(47.5) 
10 
(25.00) 
b)  Moderately useful 21 
(52.50) 
30 
(75.00) 
c)  Not useful NIL 
 
NIL 
 
Opinion of SAU scientists, KVK extension workers and portal 
managers of Agropedia and aAQUA (IIT, Kanpur and IIT, Bombay) was also 
taken on content relevance and design features. The responses are shown 
in Table 60. For Agropedia, majority (87.50 per cent) of the stakeholder 
reported its content as highly relevant followed by somewhat relevant (12.50 
per cent).  Majority (55.00 per cent) of the stakeholders reveled that 
moderate technical words were used in the content followed by highly 
technical words (32.50 per cent) and 12.50 per cent who reported that less 
technical words were used. Majority (57.50 per cent) of the stakeholders 
observed the content as somewhat adequate followed by as much as 42.50 
per cent who reported it as highly relevant.  Regarding the usefulness of 
content majority (52.50 per cent) reported the content as moderately useful 
for the farmers followed by 47.50 per cent reported as highly useful. 
 Opinion of stakeholders regarding content relevance of aAQUA is 
presented in Table 60. It is clear from the table that like Agropedia, majority 
of the stakeholders (85.00 per cent) said that the content is highly relevant 
followed by somewhat relevant (15.00 per cent). Moderate technical words 
were reported by over half (52.50 per cent) of the stakeholders followed by 
as much as 45.00 per cent as less technical words.  Very few (2.50 per cent) 
stakeholders reported the aAQUA content as highly technical. 
Regarding the adequacy of the content majority (57.50 per cent) of 
stakeholder reported the content as adequate followed by 42.50 per cent 
who reported it as somewhat relevant. So, in general the content of aAQUA 
is adequate enough for the farmers. Large majority (75.00 per cent) of 
stakeholders said that content was somewhat useful while 25.00 per cent 
considered it as highly relevant.  
Thus, from the above description, it can be concluded that from the 
stakeholders‘ point of view content was relevant, useful, with more or less 
technical words and adequate enough to serve the farming community. The 
findings of the study are in line with the similar studies conducted by 
Sasidhar (2008).  
5.5.2 Opinion of other stakeholders about design features 
 
 
 
 
 Table 61: Distribution of stakeholders based on design features of 
selected Agri-portals (N=40) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
S.No. Statements Agropedia 
  Mean 
value 
Rank 
1 Home page is simple, well 
organized and attractive. 
4.30 I 
2 Readability of the text is 
appropriate. 
4.17 II 
3 Too many animations which 
distract the users. 
4.15 III 
4 Advertizing on home page is 
limited and non-obtrusive. 
4.02 IV 
5 The graphics are integrated with 
the information presented. 
3.85 V 
6 Video uploaded is appropriate to 
the textual information. 
3.77 VI 
7 All major parts of the Agri-portals 
are accessible from the home 
page. 
3.75 VII 
8 The information is not 
appropriately organized. 
3.62 VIII 
9 The webpage is heavily loaded 
with information. 
3.55 IX 
10 Synchronization is poor between 
the text uploaded and the visual 
icons. 
3.52 X 
11 The speed of uploading the 
graphics is poor. 
3.25 XI 
12 Use of too many colors made the 
Agri-portal very attractive. 
2.85 XII 
 A perusal of Table 61 revealed that like farmers, stakeholders also 
opined that the home page of Agropedia was well organized, simple and 
attractive with the highest mean score of 4.30 followed by the readability of 
the text (mean score=4.17) and less animations which distract the users. 
They also reported that advertisements on home page were less and text 
was well supported by the graphics (mean score=4.02 and 3.85 
respectively). Videos were appropriate and most of the major links can be 
accessed directly from the home page (mean score=3.77 and 3.75 
respectively). Very few stakeholders supported the statement that 
information is not well organized (3.62), web page is heavily loaded (3.55), 
synchronization between text and visual is poor (3.52), speed of uploading 
the graphics was poor (3.25) and too many colors were used (2.85). Thus, 
from farmers as well as from stakeholders; somewhat common opinion 
came that Agropedia is fairly good for disseminating the latest agricultural 
information. 
It is clear from Table 62 that with more or less difference in opinion 
aAQUA was also considered good by the stakeholders. It was reported that 
home page of aAQUA was good, with good readability, less advertisements 
and animations, and with better integration of text and graphics. 
Information was nicely organized and all links can be accessed from the 
home page, appropriate videos were used but comparatively more colors 
were used which may distract the user‘s attention. 
 
 
 
 Table 62: Distribution of stakeholders on the basis of design features of 
selected Agri-portals (N=40) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
S.No. Statements aAQUA 
  Mean 
value 
Rank 
1 The home page is simple, well 
organized and attractive. 
4.62 I 
2 Readability of the text is 
appropriate. 
4.30 II 
3 Advertizing on home page is 
limited and non-obtrusive. 
4.17 III 
4 Too many animations which 
distract the users. 
4.05 IV 
5 The graphics are integrated with 
the information presented. 
3.97 V 
6 The information is not 
appropriately organized. 
3.77 VI 
7 All major parts of the Agri-portals 
are accessible from the home 
page. 
3.77 VII 
8 Video uploaded is appropriate to 
the textual information. 
3.75 VII 
9 The webpage is heavily loaded 
with information. 
3.55 VIII 
10 Synchronization is poor between 
the text uploaded and the visual 
icons. 
3.42 IX 
11 The speed of uploading the 
graphics is poor. 
2.95 X 
12 Use of too many colors made the 
Agri-portal very attractive. 
2.60 XI 
  
Table 63: Inputs used in implementation of selected Agri-portals 
 Items  /Number 
a. Financial resources spent**  
viii.  Fees paid to install offline boxes of Agri-
portals 
2,00,000 
ix.  Money spent for conducting trainings 4,80,000 
x.  Advertisements for popularization of Agri-
portals 
10,00,00 
xi.  Stalls in farmers‘ fair 30,000 
xii.  Books 3,00,000 
 Total 11,10,000 
**Excluding time value of human resources 
 
Table 64: Distribution of scientists on the basis of human resource 
involved 
S. No. Human resources involved Particulars 
v.  Number of  agricultural scientists 
d) Scientists from GBPUAT, 
Pantnagar Uttarakhand. 
e) Extension personnel from KVKs 
1. KVK, Kashipur 
2. KVK, Dhakrani 
3. KVK, Jeolikote 
Total 
 
16 
 
 
6 
6 
6 
25 
 vi.  Number of portal managers from Indian 
Institutes of Technology. 
c) Portal managers from IIT, Kanpur 
d) Portal managers from IIT, 
Bombay 
Total 
 
 
17 
7 
 
24 
vii.  Number of registered participants in 
Agropedia: 
Number of registered participants in 
aAQUA 
 
5376 
 
  Table 63 and 64 revealed that total money spent on implementation 
and popularization of Agropedia and aAQUA in Uttarakhand state was  11, 
10,000 (excluding the other expenses and time value of human resources). 
The total amount spent includes amount paid to installed offline boxes at 
selected KVKs, money spent for conducting trainings, stalls in farmers‘ fair 
and advertisements made to popularize the Agri-portals and lastly books 
purchased for concept maps and content development.  Total human 
resources involved were 65 from Uttarakhand, IIT-Kanpur and IIT-Bombay 
which includes sixteen scientists from GBPUAT, Pantnagar; eighteen 
extension personnel from all the three Krishi Vigyan Kendras; seventeen 
portal managers from Indian Institute of Technology, Kanpur and seven 
portal managers from Indian Institute of Technology, Bombay. There were 
total 5728 registered users of Agropedia and 20,000 of aAQUA till 
November, 2011. 
 
 Activities and Output of the stakeholders 
a. Scientists: 
The activities allotted to and completed by the sixteen scientists were 
to make concept maps of five mandated crops includes Wheat, Rice, 
Sugarcane, Litchi and Vegetable pea. The concept maps were made 
using C-map tools software. After developing and uploading the 
concept maps the scientists have developed and uploaded the 
bilingual content of all the mandated crops onto Agropedia. So, in 
total 709 posts were added by the scientists on Agropedia.  
Similarly for aAQUA they posted threads related to agriculture and 
animal husbandry and answered the queries posed by the farmers.  
Total 277 such threads were added to aAQUA.  
Extension personnel of selected KVKs: 
Baseline survey of the respective KVKs was completed by KVK, 
Dhakrani (Dehradun), KVK, Kashipur (Udham Singh Nagar) and KVK, 
Jeolikote (Nainital). Two offline boxes were installed at KVK, Kashipur 
and KVK, Dhakrani for offline Short Message delivery services. 
 
 
 
 
 
  
 
Overall results showed that selected farmers exhibited a positive sign 
of accepting the information and communication tools for steady 
agricultural information. They used and shared the information from the 
selected Agri-portals with large number of farmers. They opined that 
development of Indian farmers is possible through such initiatives and they 
also want their children to make use of these techniques for better 
agricultural practices and yield. Moderately good relationship among the 
dependent and independent variables also supports the findings of the 
study. As a large majority of Indian farmers are illiterate thus, they cannot 
read the text, messages and in most of the cases their mobile did not 
support the script of the message. So, most of the farmers suggested that 
instead of text messages, voice messages should be sent to their mobiles for 
better understanding and utilization of the information. 
 
 
 
 
 
 
 
 
 Chapter 6                               SUMMARY AND CONCLUSION  
  
In agriculture and rural development, a variety of fairly large-scale 
and mature ICT-enabled projects demonstrate economic stability and 
provide social and economic value all along the agro-value chain by filling 
the information gap for small farmers. Such projects, directly linked to 
knowledge creation and income generating activities (for example better 
selling opportunities for agro-products and increasing yields through crop 
expert advice, potentially increasing farmers‘ income up to several times), 
have visible direct economic value for end-users, which may explain why 
people are ready to pay for them. The largest projects have impact on up to 
several million rural dwellers, while benefitting all actors of rural 
development.   
The main challenge in this area is to create local information that 
reliably answers local needs – providing the right information at the right 
time in the right place and making it reliable and trustworthy for farmers to 
use it. Such a herculean task of creating crop, language and location 
specific agricultural content has been done by two premier Indian 
institutes: Indian Institute of Technology-Kanpur and Indian Institute of 
Technology-Bombay by launching Agropedia and aAQUA respectively. But, 
assessing the worth of such projects is also necessary for further 
improvement and there is very few impact studies have been conducted in 
this area. Keeping above facts in mind, the present investigation entitled 
“Impact Assessment of ICT - enabled Knowledge sharing Agri-Portals in 
Uttarakhand” is an attempt to assess the worth of the selected Agri-portals. 
The study was formulated with the following objectives:  
 1. To study the socio-economic and communication characteristics of 
farmers of Uttarakhand.  
2. To study the impact of selected Agri-portals. 
3. To find out the relationship between background variables and 
selected impact indicators. 
4. To seek opinion of stakeholders on content relevance and design 
features of selected Agri-portals. 
5. To study the constraints faced by users of selected Agri-portals. 
 The study has been carried out in the state of Uttarakhand. There are 
thirteen Agri-portals operating in India, of which two Agri-portals viz. 
Agropedia and aAQUA have been launched in the country. Since, these 
portals are in operation in Uttarakhand, Agropedia and aAQUA were 
purposively selected for the present investigation. Both Agri-portals have 
been initially launched in two representative districts of Kumaon and 
Garhwal i.e. in Dehradun and Udham Singh Nagar. District Nainital was 
adopted later by the Directorate of Extension Education, GBPUAT-
Pantnagar (one of the consortium partner of the NAIP project entitled 
―redesigning the farmer-extension-agricultural research/education 
continuum in India with ICT-mediated knowledge management‖ under 
which the selected Agri-portals were launched as the additional one. Since, 
both these KVKs launched via the already existing KVK network so, 
respective KVKs viz. KVK-Dhakrani, Dehradun, KVK-Kashipur, Udham 
Singh Nagar and KVK-Jeolikote, Nainital were selected purposively.  
Respondents were selected at two levels:  
 Level I 
30 progressive farmers from each district were identified by the 
respective KVKs to attend the trainings on Agropedia and aAQUA. So, all 
the farmer trainees were selected through census method for the present 
study. Therefore, at the first level of sampling, around 90 farmers were 
selected. Out of these 90 farmers i. e. 30 from Dhakrani, 28 from Kashipur 
and 25 Farmers from Jeolikote were contacted for interviews.  
Level II 
At this level the portal managers of Agropedia, IIT, Kanpur (Seventeen) 
and aAQUA, IIT, Bombay (Seven), scientists from State Agricultural 
University, GBPUA&T, Pantnagar (Thirteen), and extension functionaries of 
respective KVKs {KVK Dhakrani, Dehradun; KVK Kashipur, and KVK, 
Jeolikote (6 from each)} were selected. In all 55 stakeholders were selected 
through census method. Opinion of these stakeholders was taken by 
sending the opinionnaire via electronic mail.  
So, total 129 farmers and experts constituted the sample for the present 
study.  
 Depending upon the nature of study and to provide answers to 
selected research questions, analytical research design was used to assess 
the impact of selected Agri-portals. Since, Information and Communication 
Technology (ICT) for agricultural development have emerged recently, so any 
attempt to evaluate only the end results would be premature and it is too 
early to expect concrete and sound results from the ICT initiatives. Hence, 
for measuring the impact of selected Agri-portals, the evaluation was 
focused more on process impact rather than on end result impact. For 
measuring the impact of selected Agri-portals several evaluation and impact 
 assessment models were critically examined and finally Bennett Hierarchy 
Model of Planning and Evaluation (1976) was found adapted for the 
present impact assessment study. The impact was assessed on seven levels: 
I - Input, II - Activities, III - output, IV - Reactions, V- Knowledge and 
Attitude change, VI - Practice change, and VII - Gratification of the services. 
  A judicial mix of quantitative as well as qualitative techniques was 
used for data collection. Collected data were tabulated and analyzed by 
using Statistical Package for Social Sciences (SPSS) like frequency, 
percentage, mean, standard deviation, coefficient of variance, multiple 
regression, ANOVA and test of significance.  
 Data collection was done with the help of interview schedule, impact 
assessment index and opinionnaire from May, 2011 to July, 2011. All the 
farmer respondents were personally interviewed by the researcher in the 
study area. Portal managers (IIT, Kanpur and IIT, Bombay), GBPUAT, 
scientists and the KVK functionaries were contacted through electronic 
mails. 
6.1 Major findings 
 Majority of the farmer respondents were from district Dehradun and 
Udham Singh Nagar (36.14 and 36.14 per cent respectively) followed 
by district Nainital (27.71 per cent). 
 Majority of the farmer respondents (55.42 per cent) was found to be in 
the middle age category (20-48 years). 
 Almost all farmer respondents in all three districts were literate. 
Majority of the farmers (49.39 per cent) were educated up to 
intermediate level. 
  Majority (56.62 per cent) of the farmers‘ main occupation was 
agriculture. 
 Nearly half (48.19 per cent) of the farmer respondents belonged to 
general caste followed by other backward caste (28.91 per cent) and 
SC/ST (22.89 per cent). 
 Three fourth of farmers had ‗medium‘ family income followed by nearly 
one fourth i.e. 22.98 per cent farmers with ‗low‘ family income and 
only 13.25 per cent had ‗high‘ family income.  
 Majority (57.83 per cent) of the progressive farmers were married 
followed by (39.75 per cent) unmarried. 
 Majority (87.95) of farmer respondents were males followed by farm 
women (12.04 per cent). 
 Majority of the respondents (89.15 per cent) belonged to nuclear 
family followed by joint family (10.84 per cent).  
 Vast majority (81.92 per cent) of farmers and farm women had 
medium size family followed by large family (12.04 per cent) and small 
size family (6.02 per cent). 
 Majority (92.77 %) of farmers in all three districts had semi-pucca 
houses followed by farmers having pucca house (7.23 per cent). 
  Most of the farming community (50.60 per cent) goes to Krishi Vigyan 
Kendra to access to the selected Agri-portals followed by 26.50 per 
cent farmers, accessed online information at their home and cyber 
café (19.27 per cent). 
  Majority (68.67 per cent) of the farmers belonged to ‗medium‘ level of 
communication media possession followed by high communication 
media (22.89 per cent) and low communication media possession 
group (8.43 per cent). 
 Majority (53.01 per cent) of farmers possessed ‗high‘ level of farm 
material followed by 36.14 per cent of those who had ‗low‘ level of 
agricultural equipments. 
 Maximum percentage (44.57 per cent) of farmers had medium 
household possession followed by those who had high (39.75%) and 
low (15.66 per cent) household material possession. 
 Almost all (98.79 per cent) farmer respondents had metered electricity 
connection at their home. 
 Maximum farmers (44.57 per cent) had a medium level of social 
participation followed by high (39.75 per cent) and (15.66 per cent) 
had a low social participation. 
 All the (100 per cent) farmers contacted Krishi Vigyan Kendra (KVKs) 
for getting information about selected Agri-portals. Agriculture 
departments (67.46 per cent) and Animal husbandry departments 
(62.65 per cent) are among the next popular extension agencies 
contacted by them. 
 Majority (96.38 per cent) of respondents contact fellow farmers to get 
agricultural information. This was followed by friends and about 
90.36 per cent farmers contact them for information followed by 
family members or relatives (83.13 per cent), neighbors (68.67 per 
cent) and progressive farmers (59.03 per cent). 
  Farmers mostly accessed television (95.18 per cent) followed by KVKs 
(93.97 per cent), farmer‘s fair (87.95 per cent) and trainings (78.31 
per cent) were the next most popularly accessed media. Internet was 
used by almost half (49.39 per cent) of the farmers to get agricultural 
information followed by newspapers (42.16 per cent). 
 Majority of farmers had low (63.85 per cent) farming experiences 
followed by medium (20.48 per cent) and high (15.66 per cent) 
farming experiences. 
 Maximum (36.14 per cent) numbers of respondents were large farmers 
followed by medium (34.14 per cent) and small (28.91 per cent) 
farmers respectively. 
 Majority (53.01 per cent) of the farmers had medium livestock 
possession followed by 36.14 per cent of those who had low and high 
livestock possession (9.00 per cent). 
 Majority (50.60 per cent) of farmers grow 2-3 crops on yearly basis 
followed by 42.16 per cent farmers grow less than 2 crops and only 
7.22 per cent farmers grow more than 3 crops in a season. 
 All the farmers (100 per cent) were aware about the existence of 
selected Agri-portals viz. Agropedia and aAQUA. 
 All the farmers (100 per cent) got aware about the existence of 
Agropedia and aAQUA two years back. 
 Majority (97.59 per cent) of the respondents were aware of Agropedia 
through KVK scientists followed by scientists of Pantnagar University 
(46.98 per cent). 9.63 per cent farmers got aware through farmers‘ 
 fair followed by friends and relatives (4.81 per cent). Negligible 
number (1.20 per cent) was aware through neighbors. 
 Majority (97.59 per cent) of the respondents was aware of Agropedia 
through KVK scientists followed by scientists of Pantnagar University 
(46.98 per cent), friends (9.63 per cent) and relatives (4.81 per cent).  
 Majority of the farmers got aware about aAQUA through KVK 
scientists (95.18 per cent) followed by scientists from Pantnagar 
University (44.57 per cent), farmers‘ fair (9.63 per cent), friends and 
relatives (4.81 per cent) had been the other important sources of 
information. 
 Half of the farmer respondents (50.60 per cent) visited Agropedia 
portal.  
 Majority of the farmers (97.59 per cent) visited the aAQUA portal. 
 Majority (96.38 per cent) of them visited Agropedia to get the 
agricultural information followed by getting latest market information 
(6.02 per cent). 
 In case of aAQUA 86.74 per cent farmers visited for agricultural 
practices and rest 22.89 per cent were interested in getting updated 
market information. 
 Majority (95.18 per cent) of farmers themselves registered onto 
Agropedia and aAQUA in a training program conducted at Krishi 
Vigyan Kendra. 
 Majority (75.90 per cent) of farmers visited Agropedia and 78.31 per 
cent farmers to aAQUA according to their needs. 9.63 per cent 
 farmers visited both the Agri-portals monthly followed by weekly (4.81 
per cent in both the cases) and a similar number of farmers (4.81 per 
cent for both the Agri-portals) daily. 
 Majority (81.92 per cent) and (85.54) per cent of farmers had shared 
the information provided through Agropedia and aAQUA respectively. 
 Maximum (43.37 per cent) number of farmers had shared the 
information about Agropedia and aAQUA to more than 10 persons. 
More than one third (25.30 per cent) of the farmers shared it with less 
than 5 persons.  
   Majority (74.69 per cent for both) of the farmers shared the 
information of Agropedia and aAQUA with neighbor followed by 
relatives (66.26 per cent each). 60.24 per cent farmers shared the 
information with their family members followed by 57.83 per cent 
shared with friends and 32.31 per cent shared this information with 
the fellow farmers. 
 Majority of the farmers i. e. 60.24 per cent and 77.10 per cent in case 
of Agropedia and aAQUA respectively were satisfied with the 
recommendations of selected Agri-portals. 
 Majority of the respondents (74.69 per cent) were satisfied with overall 
services provided through Agropedia and in contrast only 4.81 per 
cent farmers were not satisfied. 
 Majority (84.33 per cent) farmers were satisfied and only 2.46 per cent 
were not satisfied with the overall services of aAQUA. 
  In response of the queries of registered farmers of Agropedia, most 
(26.50 per cent) of them got reply in more than one week followed by 
13.25 per cent farmers who got the solution to their problem within a 
week. Very less (4.81 per cent) farmers reported to get the answers 
from portal experts within the same day. 
 Maximum (43.37 per cent) number of farmers got the reply from 
aAQUA in more than one week followed by 30.12 per cent who got the 
answers within a week. Again very few (12.05 per cent) farmers got 
the solution to their problems within the same day. 
 Maximum number (46.98 per cent) of farmers utilized the agricultural 
knowledge gained to a medium extent through the Agropedia followed 
by 36.14 per cent farmers have not utilized the knowledge gained and 
very few farmers (3.61 per cent) utilized it to the fullest extent. 
 In case of aAQUA majority (68.62 per cent) of the farmers utilized the 
knowledge gained to the medium extent followed by 16.86 per cent 
farmers not utilized and 10.80 per cent, who utilized it to the fullest 
extent.  
 Majority (68.67 per cent) of the farmers gained medium knowledge 
followed by 15.66 per cent high knowledge and 15.66 per cent low 
knowledge after exposure of the selected Agri-portals. 
 Majority (66.26 per cent) of the farmers opined that the uploaded 
content of Agropedia was somewhat relevant followed by 22.89 per 
cent farmers reported that uploaded agricultural content was 
irrelevant. 
  Moderately technical words were reported by 43.37 per cent farmers 
followed by high and less technical words reported by 36.14 per cent 
and 9.63 per cent farmers respectively. Majority (73.40 per cent) of 
the farmers reported adequacy of the uploaded agricultural content. 
Majority (79.51 per cent) of the farmers experienced that content on 
Agropedia was moderately useful followed by 10:84 per cent who said 
it is not useful.   
 Over half (57.80 per cent) of the farmers reported that content 
provided through aAQUA was moderately relevant and rest of the 
farmers (37.30 per cent) found it highly relevant. Over half (54.21 per 
cent) of the farmers reported that the content provided by aAQUA was 
somewhat adequate followed by negligible number (1.20 per cent) of 
farmers who found it as inadequate. Nearly half (51.80 per cent) of 
the farmers found the aAQUA content as moderately useful followed 
by 43.37 per cent farmers reported as highly useful. 
 Appropriateness of readability of text of Agropedia and aAQUA ranked 
as first (highest mean score=4.91 and 4.31 respectively). 
 Most of the farmers believed that internet is the best means to learn 
new thing, thus they want their children to make full use of it for the 
betterment of farming community and they ranked it first with the 
highest mean score value of 2.97. 
 Most of the farmers reported that they started following practices 
regarding land preparation (20.48 per cent), seeds/varieties (28.91 
per cent), seed treatment (36.14 per cent), sowing methods (28.91 per 
cent), spacing (24.09 per cent), weeding (27.71 per cent), and plant 
protection (24.09 per cent) after being exposed to Agropedia. 
  Farmers reported that they started following practices related to land 
preparation (21.68 per cent), seeds and varieties (28.91 per cent), 
seed treatment (36.14 per cent), sowing time (20.48 per cent), sowing 
methods (28.91 per cent), spacing and weeding (24.09 per cent and 
27.71 per cent respectively) and plant protection (24.09 per cent) after 
exposure to aAQUA. 
 Maximum (45.78 per cent) farmers reported somewhat positive 
changes followed by some changes in produce (44.58 per cent) due to 
adoption of the practices recommended by Agropedia. 75.90 per cent 
farmers reported no change in income level while 22.89 per cent 
reported that income status changes up to some extent. The large 
majority (85.54 per cent) farmers did not shift towards the diversified 
cropping pattern and still stuck to the traditional system of 
cultivation followed by 13.25 per cent farmers who changed to some 
extent and adopted the recommended diversified cropping system. 
83.13 per cent farmers did not change the total number of crops 
grown in their fields every year followed by only few farmers (13.25 
per cent) who changed to some extent while negligible (2.41 per cent) 
number of farmers changed up to a large extent. Majority (56.62 per 
cent) of farmers experienced no change in disease control followed by 
few farmers (32.53 per cent) who experienced some changes and 
relatively few farmers (7.23 per cent) experienced significant changes 
in disease control. 
 Large majority (75.90 per cent) of farmers experienced that quality of 
produce improved due to the adoption of recommended practices from 
aAQUA followed by significant change in the quality of produce (3.61 
per cent). The economic change due to adoption of practices 
 recommendation shows that majority (51.81 per cent) of the farmers 
who experienced an increase in income level up to some extent 
followed by 42.17 per cent number of farmers reported no changes in 
income level followed by (6.02 per cent) farmers reported significant 
changes. Majority (62.65 per cent) of farmers reported no changes in 
number of crops grown every year followed by 24.09 per cent farmers 
reported somewhat increment and followed by 13.25 per cent farmers 
who reported significant changes in cropping pattern. Positive 
changes in crop diversification were reported by as many as 36.14 per 
cent farmers. 32.53 per cent farmers could control their crop disease 
up to a large extent.  
 Less number of trainings on the use and application of selected Agri-
portals were reported as the major constraints by the farmers (mean 
score=466). 
 Education, communication media possession and agricultural 
equipment possession have positive and highly significant 
relationship with overall knowledge level and social participation, 
farming experience, land holding and access to modern technology 
are positively and significantly correlated with overall knowledge gain. 
 Multiple correlation coefficient (R2) is 0.799 which means all the 
independent variables are highly correlated with overall knowledge 
level. 
 Positive and highly significant correlation was observed between 
dependent variable; practicing prior to exposure of Agropedia (Y2) and 
agricultural equipment possession.  
  Positive and significant relationship was observed between the 
dependent variable, caste and access to modern technology. The 
calculated value of multiple correlation coefficient (R2) is 0.490 which 
indicates that all the independent variables are moderately correlated 
with practicing prior to exposure of Agropedia. 
 Education, occupation and access to modern technology are positively 
and significantly correlated while marital status, agricultural 
equipment possession and family type are positively and highly 
significant (Fig. 19) with the dependent variable practicing prior to 
exposure of aAQUA (Y3). The multiple correlation value (0.481) 
indicates a moderate association among all the variables. 
 Annual income is positively and significantly correlated while marital 
status, family type, farming experience, and land holding are 
positively and significantly correlated (Fig. 20) with the dependent 
variable began practicing after exposure to Agropedia (Y4). 
 Family size, farming experience are positively and significantly but 
land holding is positively and highly significant with the dependent 
variable, began practicing after exposure to aAQUA (Y5). Multiple 
correlation coefficient 0.345 and 0.369 display overall weak 
correlation (Fig. 21) among the independent and dependent variables.  
 Positive and significant correlation was found among marital status, 
interpersonal sources of communication while positive and highly 
significant correlation was observed among education, family size, 
agricultural equipment possession, farming experience, and lands 
holding with intend to practice the recommendations of Agropedia in 
future (Y6). 
  Dependent variable, intend to practice the recommendations of 
aAQUA in future (Y7) is positively and highly significant with annual 
income, caste and farming experience. Positive and significant 
correlation was found among education, marital status, land holding, 
agricultural equipment possession, and interpersonal sources of 
communication and dependent variable Y7.The values of multiple 
correlation coefficient 0.367, 0.363 also verify the overall moderate 
association among these variables. 
 Dependent variable, no plans to adopt the recommendations of 
Agropedia and aAQUA in future did not show any association with 
any of the independent variables.  
 For Agropedia, majority (87.50 per cent) of the stakeholder reported its 
content as highly relevant followed by somewhat relevant (12.50 per 
cent). Majority (55.00 per cent) of the stakeholders revealed that 
moderate technical words were used in the content followed by highly 
technical words (32.50 per cent) and 12.50 per cent less technical 
words. Majority (57.50 per cent) of the stakeholders observed the 
content as somewhat adequate followed by highly relevant (42.50 per 
cent).  Regarding the usefulness of content majority (52.50 per cent) 
reported it as moderately useful for the farmers followed by highly 
useful (47.50 per cent). 
 Majority of the stakeholders (85.00 per cent) reported that the content 
is highly relevant followed by somewhat relevant (15.00 per cent). 
Moderate technical words were reported by over half (52.50 per cent) 
of the stakeholders followed by less technical words (45.00 per cent). 
Majority (57.50 per cent) of stakeholder reported the content as 
 adequate followed by 42.50 per cent who reported it as somewhat 
relevant. 
 Stakeholders also opined that the home page of Agropedia was well 
organized, simple and attractive with the highest mean score of 4.30 
followed by the readability of the text (mean score=4. 17) and less 
animations which distract the users. 
 Maximum number of stakeholders reported that home page of aAQUA 
was good, with good readability, less advertisements and animations, 
and with better integration of text and graphics. Information was 
nicely organized and all links can be accessed from the home page, 
appropriate videos were used but comparatively more colors were 
used which may distract the user‘s attention. 
 Total money spent on implementation and popularization of Agropedia 
and aAQUA in Uttarakhand state was  11, 10,000 (excluding the 
other expanses and time value of human resources). 
 Total human resources involved were 65 from Uttarakhand, IIT-
Kanpur and IIT-Bombay. 
 There were total 5376 registered users of Agropedia and 20,000 of 
aAQUA till November, 2011. 
 The crop knowledge models of nine mandated crops and multilingual 
content of same crops were developed and digitized on Agropedia. So, 
in total 709 posts were added by the GBPUAT, Pantnagar scientists 
on Agropedia.  
 Total 277 such threads were added to aAQUA. 
 6.2 Conclusion 
Findings of the study revealed that majority of the farmers were middle 
aged, educated up to Intermediate, with main occupation as farming, 
general caste, medium family income, with majority of male, had nuclear 
family and medium family size, KVK as major point of access to internet 
and information, possess medium level of communication media, high level 
of agricultural equipment, medium household possession, medium level of 
social participation, and contact fellow farmers for most of the agricultural 
information. Television is the most popularly accessed media, majority had 
low farming experience, medium animal possession, grow 2-3 crops a year, 
all of them were aware of the Agri-portals‘ existence through KVK scientists, 
majority of them visited the selected Agri-portals for market information, 
majority visits the Agri-portals on monthly basis, shared the information 
provided through both the Agri-portals with neighbors, satisfied with Agri-
portals‘ recommendations, got the answers of their queries posed to the 
Agri-portals, gained medium knowledge and utilized the gained knowledge 
to medium extent. Maximum number of farmers opined that uploaded 
content of Agropedia and aAQUA was somewhat and moderately relevant 
respectively, with high technical words, moderately useful content, with 
appropriate readability and believed that internet to be the best way to learn 
new things. Maximum farmers reported somewhat positive changes in 
income, quality of produce, crop diversification due to Agropedia and 
aAQUA. Less number of trainings was the most important constraint 
identified by the farmers. Education, communication media possession and 
agricultural equipment possession have positive and highly significant 
relationship with overall knowledge level.  Dependent variable, intend to 
practice the recommendations of aAQUA in future is positively and highly 
significant with annual income, caste and farming experience.  
 Majority of the scientists and portal managers reported that content on 
both the Agri-portals were highly relevant, with well organized and 
attractive home page. Most of the farmer respondents reported that their 
mobile did not support the roman text of the messages being sent to them. 
However, they suggested sending the voice messages will be beneficial even 
for the small and marginal farmers who are largely illiterate and cannot 
access the Internet and read the text. 
6.3 Implications 
 ICT capacity needs to be strengthened in terms of availability and ease 
of access of ICT resources to every farmer as well as KVK scientists.  
 The farmers are not fully informed about the existing services and 
various facilities of Agri-portals, creating awareness among farmers 
regarding the range of services provided may help the portal managers 
to increase its impact. 
 Text messaging offers significant advantage over voice-based delivery 
in terms of convenience and content flexibility. Wherever literacy is a 
concern voice SMS can also be used. 
 Information should be in the local language and easy to understand. 
Most of the farmers interviewed, were prepared to pay for information 
services as long as they felt that they would get the information they 
wanted in timely and reliable manner. 
 Most preferred place to access the internet was KVK, so KVKs should 
be equipped with more number of computers with high bandwidth 
internet connections. 
  Need assessment should be done before uploading the content onto 
Agri-portals or sending through the mobile telephony. 
 Appropriate and timely training in the pedagogical use of ICT for 
better understanding should be organized.  
 There is a need for an effective ICT policy, integrating ICT and efforts 
for the benefits of the farming community.  
6.4 Suggested Area for Future Research 
 An attempt can be made to study the impact of other such ICT 
initiatives in agriculture with expanded locale and more variables. 
 Similar kind of study can also be conducted on small and marginal 
farmers regarding pattern of ICT utilization.  
 Impact of information and communication technology on small and 
marginal farmers can be carried out using experimental and control 
group design, or pre-post test method.  
 A study on needs of farmers in the field of information and 
communication technology can be undertaken.  
 A comparative and qualitative study on ICT based agricultural 
projects can be conducted.  
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 Annexure I 
 
Interview Schedule 
S.No. …………… 
Date……………. 
 
Research Title:  ―Impact Assessment of ICT-enabled Knowledge Sharing Agri-portals 
in Uttarakhand‖. 
Village:…………………………………………………………………………………………… 
1. Name :  
2. Age (in years) :  
3.  Mobile/Phone no.:  
4. Education (modified scale of Mishra and Kaul (1999)  
 
S. No. Category  
1.  Illiterate  
2.  Primary level  
3.  Middle level  
4.  High school level  
5.  Intermediate  
6.  Graduate and above  
 
5. Occupation:    Main………………………………… 
 Subsidiary………………………….. 
6.  Annual Income:  ………………………………….. 
7. Caste          :  
         General           OBC          SC             ST      
8. Gender:     Male                                         Female 
9. Marital status:  
         Unmarried    Married      Any other (Specify) 
10. Family Type:  
                  Nuclear      Joint  
 11. Family Size (in numbers)    : …………………………………………… 
12. Indicate the type of house you have: 
              Katcha     Semi Pucca                     Pucca 
13. Number of household assets: 
S. No. Category Y/N Number 
1.  Mobile phone   
2.  Radio   
3.  Landline   
4.  TV   
5.  Computer   
6.  Motor bike   
7.  Car/Jeep   
8.  Any other (specify)   
 
14. Infrastructure Development Information 
S. No. Infrastructure Availability (Y/N) Distance (Km.) 
1.  Post-office    
2.  PCO   
3.  Health Care Center   
4.  Primary Agriculture 
Cooperative  
  
5.  Financial Institution/Banks   
6.  Cyber cafe   
7.  Krishi Vigyan Kendra   
8.  Any other (specify)   
 
B. Communication characteristics 
15. Please indicate your interpersonal sources of information: 
S. No. Category  
1.  Friends  
2.  Family/Relatives  
3.  Neighbors  
4.  Fellow farmers  
5.  Progressive farmers  
6.  Any other (specify)  
 *Multiple responses are allowed 
 16. Social interaction 
Have you ever been associated with the following organizations? 
S. 
No. 
Organization  Member  Office 
bearer  
Extent of participation 
Always Sometimes Never 
1. Panchayat       
2. Panchayat samiti      
3. Cooperative 
society 
     
4. Farmers forum       
5. Self-Help Groups      
6. Youth club      
7. Any other (specify)      
 
17. Reach of Extension Agency 
S. No. Extension Agency Approximate no. of visits per month 
1. Agriculture department  
2. Animal husbandry department  
3. KVKs  
4. Cooperatives  
5. Any other (specify)  
 18. Access to modern technology 
S. 
No. 
Sources Whether 
accessed  
 
Y/N 
If yes, 
frequency 
of 
contact 
Type of 
information 
received  
(code) 
Quality of 
information 
received 
Good-1, 
Fair-2, 
Poor-3 
Whether 
received 
information 
was tried  
Y/N 
Whether 
recommended 
practice has 
been adopted;  
Y/N 
If N, in 
column 8, 
reasons 
for not 
adopting  
(code) 
Suggestions 
for 
improvement 
in extension 
services 
 
(code) 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
1. Participation 
in training 
programme 
        
2. KVKs         
3. Extension 
worker 
        
4. TV         
5. Radio         
6 Newspaper          
7. Farmers Fair         
8. Internet         
9. ATIC         
10. Information 
Kiosks 
        
11. Input dealer         
12. Progressive 
farmers 
        
13. Private 
agencies 
        
 
 CODE for item no. 19: 
Column (4): frequency of contact: daily-1, weekly-2, monthly-3, seasonly-4, need 
based-5, casual contact-6 
Column (5): type of information received: cultivation - Improved seed/variety (11); 
fertilizer application (12); plant protection (pesticide etc.) (13); farm machinery (14); 
harvesting/marketing (15); others (19) 
Animal husbandry - breeding (21); feeding (22); health care (23); management (24); 
others (29) 
Fishery - seed production (31); harvesting (32); management and marketing (33); 
others (39) 
column (9): reasons for not adopting - lack of financial resources (1); non-availability 
of input and physical resources (2); lack of technical advice for follow up (3); difficulty 
in storage, processing and marketing of products (4); not useful (5); others (9) 
Column (10): suggestions for improvement in extension services - improvement in 
quality and reliability of information (1); timeliness of information (2); increase in 
frequency of demonstration (3); improvement of quality of presentation (4); 
improvement of professional competence of information provider (5); others (9) 
 
C. Farming characteristics 
19. Farming experience in years:………………………………….. 
20. Land assets 
A. Total area (ha): 
a. Owned land 
b. Area leased in 
c. Area leased out 
B. Crop wise cultivated area: 
S.No. Season Area covered Production/Acre 
1. Kharif 
    
2. Rabi 
    
3. Zaid 
    
 
21. Utilities and non-land assets 
a. Electricity connection at home: 
a. Metered  
b. Non-metered 
c. None  
b. Average daily electricity supply (h/24h):………………………………….. 
 
c. Total number of livestock animals 
 a. Buffaloes   e. Sheep 
b. Cattle    f. Pigs 
c. Goats    g. Poultry 
d. Any other (specify)   
d. Agricultural machines used 
S.No. Agricultural 
Machines 
Number Leased/owned Earnings (Rs) 
1. Tractor    
2. Power tiller    
3. Diesel/electric pump    
4. Irrigation installation    
5. Zero till ferti seed dril    
6. Seeder    
7. Sprayer    
8. Combine harvester    
9. Thresher    
10. Bhusa reaper    
11. Straw cutter    
12. Fodder chopper    
13. Any other    
 
22. Human resource involved (secondary sources) 
a.  Human resources involved  
viii.  Number of  agricultural scientists 
f) Scientists from Govind Ballabh Pant 
University of Agriculture and 
Technology, Uttarakhand. 
g) Scientists from University of 
Agricultural Science, Dharwad 
h) Scientists from ICRISAT, 
Hyderabaad 
 
ix.  Number of portal managers from Indian 
Institutes of Technology. 
e) Portal managers from Indian 
Institute of Technology, Kanpur 
f) Portal managers from Indian 
Institute of Technology, Bombay 
 
x.  Number of other technical personnel 
involved: 
c) Agropedia 
d) aAQUA 
 
 xi.  Number of registered participants in 
Agropedia: 
c) Male 
d) Female 
Number of registered participants in 
aAQUA: 
c) Male 
d) Female 
 
                                                                              
Total                                                                        
 
 
23. Inputs used for Agri-portals: (from item no. B to C, the data will be 
collected through secondary sources) 
a. Financial and human resources involved in the programme 
 Items Rs./Number 
a. Financial resources spent**  
xiii.  Fee paid to install offline boxes of Agri-
portals 
 
xiv.  Money spent for conducting trainings  
xv.  Honorarium for trainers  
xvi.  Advertisements for popularization of Agri-
portals 
 
xvii.  Transport charges   
xviii.  Publications  
xix.  Stalls in farmers‘ fair  
                                                                                                  
Total 
**Excluding time value of human resources 
 
 
 
24.  Activities of key stakeholders of the Agri-portals and products 
developed:  
 
 
 
 
 
 
 
 S. 
No
.  
Key stakeholder Activities Products 
developed 
I.  SAU‘s scientists a) …………………………………………… 
b) …………………………………………… 
c) ………………………………………….. 
d) ………………………………………….. 
a) 
b) 
c) 
d) 
II.  KVK 
functionaries 
a) …………………………………………… 
b) …………………………………………… 
c) …………………………………………… 
d) …………………………………………… 
a) 
b) 
c) 
d) 
III.  Technical 
persons 
a) Portal 
managers 
(Agropedia
) 
 
 
 
b) Portal 
managers 
(aAQUA) 
 
 
c) Other 
technical 
persons 
 
a) …………………………………………… 
b) …………………………………………... 
c) …………………………………………… 
d) …………………………………………… 
 
a) …………………………………………… 
b) …………………………………………… 
c) …………………………………………… 
d) …………………………………………… 
 
a) …………………………………………… 
b) …………………………………………… 
c) …………………………………………… 
d) …………………………………………… 
 
a) 
b) 
c) 
d) 
 
a) 
b) 
c) 
d) 
 
a) 
b) 
c) 
d) 
IV.  Registered 
farmers 
a) …………………………………………… a) 
 
 
 
 
 
 
 Annexure II 
INTERVIEW SCHEDULE  
ON 
 ASSESSING THE IMPACT OF SELECTED AGRI-PORTALS ON FARMERS 
 
S.No. …………… 
Date……………. 
Research Title: ―Impact Assessment of ICT-enabled Knowledge Sharing Agri-     
portals in Uttarakhand‖ 
Below are the questions formulated to assess the impact of Agri-portals on 
farmers.  The schedule is divided into two major halves: first part consists 
of general information about use of Agri-portals and constraints faced by 
them. The second part consists knowledge test, extent of adoption of the 
practices recommended by the selected Agri-portals, opinion of farmers 
and the economic changes between them as a result of use of Agri-portals.  
A. General information 
1. Do you know about Agropedia and aAQUA? If yes. Then what it is?  
…......................................................................................................................
........................................................................................................................  
2. How do you come to know about selected Agri-portals? Please 
indicate by (√) mark.  
S. 
No. 
Sources of 
awareness 
Agropedia aAQUA 
1.  Radio   
2.  Television   
3.  Newspaper   
4.  Agriculture Magazine   
5.  Krishi Vigyan Kendra   
6.  Farmers‘ fair   
7.  University scientists   
Note: Multiple responses are allowed 
3. Have you ever visited aAQUA and Agropedia?        Y/N 
 
  
 4.  If Yes, then indicate the  purpose of the visit by (√) mark: 
S. 
No. 
Purpose of visiting the 
selected Agri-portals 
Agropedia aAQUA 
1.  It was clicked by chance   
2.  To convey about the new 
practices to others 
  
3.  To spend leisure time   
4.  For social networking   
5.  To know more about market 
prices 
  
6.  To know about agricultural 
practices. 
  
 
5. Are you a registered member of Agroedia and aAQUA?  Y/N 
6. If yes, then how do you get yourself registered? 
 By sending a letter to the concerned portal manager 
 Just clicking on sign up as a new user on the agropedia/aAQUA 
portal 
 With the help of scientists of KVKs 
 In a training on aAQUA and Agropedia by the portal managers and 
KVKs 
7. Where do you often access these selected Agri-portals? 
 Cyber café 
 Krishi Vigyan Kendra 
 At home 
 Information kiosks 
 Any other (please specify) 
 
 8. How often do you visit Agropedia and aAQUA? 
S. No. Frequency of visit aAQUA Agropedia 
1.  Daily    
2.  Weekly   
3.  Fortnightly   
4.  Monthly   
5.  As per need   
 
9. Time of awareness of Agri-portals: 
S. No. Time of 
awareness 
Agropedia aAQUA 
1.  Less than one year   
2.  One to two years   
3.  More than two years   
 
10. Information sharing behavior of the users of Agropedia/aAQUA 
a. Please indicate by (√) mark whether you shared the practices 
recommended by the Agri-portals or not? 
S. No. Category Agropedia aAQUA 
1.  Shared   
2.  Not shared   
 
b. With how many persons have you shared the information of Agri-portals? 
Please indicate by (√) mark: 
S. No. Number of persons 
shared 
Agropedia aAQUA 
1.  Less than five   
2.  Six to ten   
3.  More than ten   
 
 
 
 
 c. Please indicate by (√) mark the nature of persons shared about the Agri-
portals 
S. 
No. 
Nature of persons Agropedia aAQUA 
1.  Family members   
2.  Friends    
3.  Relatives    
4.  Fellow farmers   
5.  Neighbors   
 
11. Gratification of services of Agri-portals 
Please indicate by (√) mark whether you are satisfied with the services of the 
selected Agri-portals or not? 
S. No. Category Agropedia aAQUA 
A. Results of recommended practices 
1.  Satisfied    
2.  Not satisfied   
B. Overall services 
1.  Satisfied    
2.  Not satisfied   
C. Immediacy of feedback 
1.  Within the same day    
2.  Within a week   
3.  More than a week   
D. Utilization of the knowledge gained 
1.  Utilized to fullest extent    
2.  Utilized to medium extent   
3.  Not utilized   
 
12. Constraints faced by the users of Agropedia and aAQUA 
Please, rate the constraints faced by you while using the Agri-portals on three 
point continuum (where 3= Always, 2= Sometime and 1= Never) 
 S. No. Constraint Always Sometimes Never 
Agropedia aAQUA Agropedia aAQUA Agropedia aAQUA 
1.  Lack of accessibility       
2.  Erratic supply of electricity       
3.  Slow internet speed       
4.  Involves high technical skills        
5.  Less number of trainings on use and 
application of Agri-portals 
      
6.  Lack of follow-up trainings       
7.  Lack of experienced trainers       
8.  Content is not crop and language 
specific for Uttarakhand region 
      
9.  Involves too many steps to get 
information 
      
10.  Non-availability of computers       
11.  Computer illiteracy       
12.  Difficulty in following as per the 
portal‘s recommendations 
      
13.  Content is not updated       
14.  Lack of technical support of the 
extension personnel 
      
15.  Lack of efforts by the extension 
personnel to establish proper linkage 
between portal managers and 
farmers. 
      
16.  Delayed response to the queries of 
farmers 
      
17.  Recommendations are not ready to 
use 
      
18.  Any other (please specify)       
 B. Measuring the Impact of selected Agri-portals 
13. Knowledge level of farmers (Knowledge Test) : 
Given below are the questions. Each question has one correct answer. Please give 
the correct answer by indicating (√) mark. 
 
1) After opening of the home page, what is the first operation one has to do to 
access information on Agropedia? 
a. Simply click desired link 
b. Open chat box 
c. Register yourself 
d. Write message for information 
2) In which link agricultural information is generally uploaded? 
a. Library 
b. Agrowiki 
c. Forum 
d. All of the above 
3) On Agropedia, One may have the most authentic agricultural information from: 
a. Agrowiki 
b. Package of practices 
c. Library 
d. All of the above 
4) Under the link ―Agropedia images‖ one can search images of: 
a. Eminent personalities of agriculture 
b. Registered users of Agropedia 
c. Knowledge models 
d. Crop related images 
5) Under the link ―new in agropedia‖ what is new in it? 
a. New features of Agropedia 
b. New agricultural information 
c. Information about new user 
d. None of the above 
 
 
 6) Which crop knowledge models are uploaded onto Agropedia 
a. Rice 
b. Wheat 
c. Litchi 
d. Vegetable pea 
e. Sugarcane 
f. All of the above 
7) If one has to ask a query on Agropedia, what link he/she has to click? 
a. Agroblog 
b. Forum (Q/A) 
c. Agrochat 
d. Package of practices 
8) Generally, who can comment on Agropedia (on content/questions)? 
a. Only the portal managers 
b. All registered users 
c. Scientists 
d. Anyone 
9) What does aAQUA stands for? 
a. All Questions Answered 
b. Almost All Questions Answered 
c. Both 
d. None of the above 
10)  aAQUA provides information on: 
a. Agricultural crops 
b. Animal husbandry  
c. Agriculture and allied fields 
d. All of the above 
11) Other than recommendations and information, what is the unique feature of 
aAQUA? 
a. Related videos 
b. SMS alert on mobile 
c. Expert advice 
d. Market information 
 
 12) What is the last function to be performed to leave the Agri-portal: 
a. Shut down the computer 
b. Close the window  
c. Sign out your account 
d. None of the above 
 
Given below are the questions related to knowledge regarding Agri-portals. Each 
question has two possible answers whether Yes or No. Please tick mark the right 
answer for each question. 
 
13) One can see the latest uploads of agropedia on its home page itself.    Y/N 
14) Information onto agropedia and aAQUA are also available in Kumaoni/Garhwali 
language.                                                                                                     Y/N 
15) On aAQUA, market information provided under the link ―Bhav poochhiye‖.  Y/N 
16) ―Crop doctor‖ is a feature of agropedia.         Y/N 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 14. Please indicate by (√) mark the extent to which you have adopted the practices recommended by 
the Agri-portals: 
 
S. No. Practices 
recommended 
Practicing prior 
to exposure of 
Agri-portals 
Began practicing 
after exposure to 
Agri-portals 
Intend to 
practice in the 
future 
No plans to 
adopt 
  Agropedia aAQUA Agropedia aAQUA Agropedia aAQUA Agropedia aAQUA 
1.  Land preparation         
2.  Seeds/varieties          
3.  Seed treatment         
4.  Sowing time         
5.  Sowing methods          
6.  Spacing          
7.  Weeding          
8.  Plant protection 
a. Insects/pest 
b. Diseases 
c. Preventive 
measures  
        
9.  Critical stages of 
irrigation  
        
10.  Harvesting          
11.  Storage          
12.  Marketing         
 
 
 
 
 15. Opinion of farmers about agropedia and aAQUA  
Please indicated your opinion by (√) mark the chosen options on following headings:  
a. Opinion about content relevance 
S. No Variable Agropedia aAQUA 
1.  Content relevance a) Highly relevant  
b) Somewhat relevant 
c) Irrelevant 
a) Highly relevant  
b) Somewhat relevant 
c) Irrelevant 
2.  Treatment of the message a) Highly technical words 
b) Moderate technical words 
c) Less technical words 
a) Highly technical words 
b) Moderate technical words 
c) Less technical words 
3.  Adequacy of the content a) Adequate  
b) Somewhat adequate 
c) Inadequate 
a) Adequate  
b) Somewhat adequate 
c) Inadequate 
4.  Usefulness of the content a) Highly useful 
b) Moderately useful 
c) Not useful 
a) Highly useful 
b) Moderately useful 
c) Not useful 
 
b. Opinion on design features of Agropedia and aAQUA  
Please indicate what you are feeling about these statements regarding design features of Agri-portals by indicating the 
degree of your agreement or disagreement as ―Strongly Agree‖, ―Agree‖, ―Undecided‖, ―Disagree‖ and ―Strongly Disagree‖. 
 
 
 
 
 S. No. Statements Strongly agree 
 
Agree 
 
Undecided 
 
Disagree 
 
Strongly 
disagree 
 Agro-pedia aAQUA Agro-pedia aAQUA Agro-pedia aAQUA Agro-pedia aAQUA Agro-pedia aAQUA 
1.  Home page is simple, well 
organized and attractive. 
          
2.  The speed of uploading 
the graphics is poor. 
          
3.  The graphics are 
integrated with the 
information presented. 
          
4.  Too many animations 
which distract the users. 
          
5.  Synchronization is poor 
between the text uploaded 
and the visual icons. 
          
6.  Video uploaded is 
appropriate to the textual 
information. 
          
7.  Readability of the text is 
appropriate. 
          
8.  The information is not 
appropriately organized. 
          
9.  Use of too many colors 
made the Agri-portal very 
attractive.  
          
10. Advertizing on home page 
is limited and non-
obtrusive.  
          
11. The webpage is heavily 
loaded with information. 
          
12. All major parts of the Agri-
portals are accessible from 
the home page.  
          
 
 c. Opinion of users about usability features of Agri-portals: 
Below is a list of statements about the extent to which you apply Agri-portals in farming. Please choose one description 
that best describes your situation on three point continuum (Agree=3, Partially agree=2, Disagree=1).  
S.No. Statements 
 
Agree Partially agree Disagree 
Agro-
pedia 
aAQUA Agro-
pedia 
aAQUA Agro-
pedia 
aAQUA 
1.  It can be a very useful mean to the 
farmers during present time 
      
2.  It is a rich source to collect worldwide 
information on agriculture and allied 
fields 
 
      
3.  It  is the fastest way to exchange 
agricultural information in shorter time 
      
4.  It is a costly affair for the farmers.       
5.  It  is best mean to collect information on 
market prices of agricultural product 
 
      
6.  Using Agri-portal is nothing other than 
time pass activity 
 
      
7.  Information available on Agri-portal is 
easy to understand 
 
      
8.  Development of Indian farmers is 
possible through selected Agri-portal 
 
      
9.  I wish that my children should make 
positive use of Agri-portals for farming. 
 
      
10.  I wish that farmers should make use of 
Agri-portals. 
 
      
 15. Please give your response on the extent of economic change among the users 
of Agropedia and aAQUA by indicating (√) mark on the following aspects.  
S. No. Change aspects Agropedia aAQUA 
1.  Increase in yield a. No change 
b. Up to some extent 
c. Up to large extent 
a. No change 
b. Up to some extent 
c. Up to large extent 
2.  Change in quality 
of produce 
a. No change 
b. Some change 
c. Significant change 
a. No change 
b. Some change 
c. Significant change 
3.  Income level a. No change 
b. Up to some extent 
c. Up to large extent 
a. No change 
b. Some change 
c. Significant change 
4.  Number of crops 
grown on fields 
every year 
a. No change 
b. Up to some extent 
c. Up to large extent 
a. No change 
b. Some change 
c. Significant change 
5.  Diversification of 
crops  
a. No change 
b. Shifted from 
traditional crops to cash 
crops 
c. Shifted from 
traditional varieties to 
hybrid varieties 
a. No change 
b. Shifted from 
traditional crops to cash 
crops 
c. Shifted from 
traditional varieties to 
hybrid varieties 
6.  Disease control a. No change 
b. Up to some extent 
c. Up to large extent 
a. No change 
b. Up to some extent 
c. Up to large extent 
 
16. Additional information 
a. In addition to Agropedia and aAQUA what ICT tools/services you are 
using for getting information about agriculture? 
…………………………………………………………………………………………………
…………………………………………………………………………………………… 
b. Please describe the factor (s) that would increase your use of Agri-
portals in farming. 
 …………………………………………………………………………………………………
………………………………………………………………………………………… 
c. Please give further suggestions for the improvement of Agri-portals in 
Uttarakhand. 
…………………………………………………………………………………………………
…………………………………………………………………………………………… 
d. Please use the space below for additional comments. 
…………………………………………………………………………………………………
…………………………………………………………………………………………… 
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 Department of Agricultural Communication, College of Agriculture, 
G. B. Pant University of Agriculture and Technology, Pantnagar-263145 
Distt. Udham Singh Nagar, Uttarakhand 
 
 
Dr. Gyanendra Sharma  
Professor  
 
Dear Respondent, 
 
One of my doctoral students, Ms. Kiran Yadav, ID. No. 29223 has taken 
up a research study entitled “Impact Assessment of ICT-enabled Knowledge 
Sharing Agri-portals in Uttarakhand”. She proposes to study the impact of 
selected Agri-portals i.e. Agropedia and aAQUA in Uttarakhand on the users i. 
e. farmers. In this opinion on different parameters will be taken from portal 
managers (Agropedia and aAQUA), scientists from GBPUAT, and extension 
functionaries from KVK, Kashipur, KVK, Dhakrani and KVK Jeolikote. Based 
on this it is proposed to develop a suitable strategy for effective functioning of 
the selected Agri-portals in Uttarakhand. The enclosed questionnaire comprises 
of certain questions on various parameters of Agri-portals. You are expected to 
give your opinion by filling the questionnaire. 
I therefore, request you to kindly spare some of your valuable time to fill 
up the enclosed questionnaire. I would request you to cooperate in the 
successful and timely conduct of this research by sending your response at the 
earliest.  
Looking forward for your co-operation.  
Thanking you,  
                                                                              
                                                                                 Yours sincerely  
 
  (Gyanendra Sharma)  
 
 Annexure-III 
Opinionnaire for the stakeholders of Agropedia and aAQUA 
 
S.No… 
Date: June 11, 2011 
 
Research Title:  ―Impact Assessment of ICT-enabled Knowledge Sharing Agri-
portals in Uttarakhand‖ 
Institute:…………………………………………………………………………………………
……………………………………………………………………………………………………… 
Name of the respondent: ……………………………………………. 
Age (in years): .…………………………………………………………. 
Designation: ……………………………………………………………. 
 
Given below are some statements regarding the opinion of Agropedia and 
aAQUA regarding: opinion about content relevance and design features of 
Agropedia and aAQUA. Please indicate your opinion by tick mark (√) in the 
appropriate category.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 Opinion about aAQUA and Agropedia 
1. Opinion about content relevance 
Please indicated your opinion by tick (√) mark your chosen options on 
following headings:  
 
2. Opinion about design features: 
Please indicate your opinion about these statements regarding design features 
of Agri-portals by indicating the degree of your agreement or disagreement as 
―Strongly Agree‖, ―Agree‖, ―Undecided‖, ―Disagree‖ and ―Strongly Disagree‖. 
S. 
No 
Variable Agropedia aAQUA 
5.  Content 
relevance 
d) Highly relevant  
e) Somewhat relevant 
f) Irrelevant 
d) Highly relevant  
e) Somewhat relevant 
f) Irrelevant 
6.  Treatment of 
the message 
d)   High technical words 
e)   Moderate 
     technical words 
f)   Less technical words 
d) High technical words 
e) Moderate  
    technical words 
f) Less technical words 
7.  Adequacy of 
the content 
d)  Adequate  
e)  Somewhat adequate 
f)  Inadequate 
d) Adequate  
e) Somewhat adequate 
f) Inadequate 
8.  Usefulness of 
the content 
d) Highly useful 
e) Moderately useful 
f) Not useful 
d) Highly useful 
e) Moderately useful 
f) Not useful 
 S. 
No. 
Statements Strongly agree 
 
Agree 
 
Undecided 
 
Disagree 
 
Strongly 
disagree 
 Agro-
pedia 
aAQUA Agro-
pedia 
aAQUA Agro-
pedia 
aAQUA Agro-
pedia 
aAQUA Agro-
pedia 
aAQUA 
13.  Home page is 
simple, well 
organized and 
attractive. 
          
14.  The speed of 
uploading the 
graphics is poor. 
          
15.  Graphics are 
integrated with the 
information 
presented. 
          
16.  Too many 
animations which 
distract the users. 
          
17.  Synchronization is 
poor between the 
text uploaded and 
the visual icons. 
          
18.  Video uploaded is 
appropriate to the 
textual 
information. 
          
19.  Readability of the 
text is appropriate. 
 
          
20.  Information is not 
appropriately 
organized. 
          
 21.  Use of too many 
colors made the 
Agri-portal 
attractive.  
          
22.  Advertizing on 
home page is 
limited and non-
obtrusive.  
          
23.  The webpage is 
heavily loaded with 
information. 
          
24.  All major parts of 
the Agri-portals are 
accessible from the 
home page.  
          
  
3. Please suggest, how can these Agri-portals function more effectively in 
Uttarakhand? 
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………………………………………………
…………………………………………………………………………………... 
 
Thank you for your invaluable time in completing this survey. 
 
 
 
 
 
 
 
 
 
 
 
 
 
      VITA  
                                                                                                            
 Ms. Kiran Yadav, the authoress of this manuscript was born on 11th of 
June 1985 at Pantnagar in Uttarakhand (the then state of Uttar Pradesh).  She 
completed High school from U.P. Board and Intermediate from Uttaranchal 
Board in the year 2000 and 2002 respectively. She graduated (B. Sc., Home 
Science) from G.B.P.U.A. & T, Pantnagar in the year 2006. Thereafter, she joined the Department of 
Agricultural Communication for her masters in Agricultural Extension and Communication in the 
same year. After completion of her Masters degree in 2008, she joined Ph.D program with major in 
Agricultural Extension and Communication in the same institute. She was the recipient of University 
Research Assistantship and Earn While You Learn Scholarship during her M.Sc and Ph.D degree 
programs. She has three international, one national research publications and five popular articles to 
her credit. She worked as an editorial trainee in three issues of Pantnagar News, a quarterly 
newsletter of Pantnagar University. She has given many straight talks and took interviews of 
scientists on agricultural issues; broadcast by All India Radio and done video recordings for Pantnagar 
Parikrama, a monthly Video Magazine of Pantnagar University. She has got the International 
fellowship for conducting her Ph.D research from International Crops Research Institutes for the 
Semi-Arid Tropics (ICRISAT), Patancheru, Hyderabad during April 2009 to June, 2010. She qualified 
ARS-NET and UGC-NET with JRF held during September, 2010 and December, 2010 in the subjects 
Adult & Continuing Education and Transfer of Technology respectively. The authoress was the 
recipient of ‘INSPIRE’ fellowship of Government of India during 2010-11 for Ph.D.  
Address: 
 
Kiran Yadav 
D/o Sri Surya Deo Yadav 
H.No. 1547/V, Ta colony, Pantnagar 
District- Udham Singh Nagar, Uttarakhand 
PIN- 263 145 
E-mail- yadavkiran11@gmail.com 
 
      
 
 Abstract 
Name: Kiran Yadav                   Id. No. 29223  
Semester & Year of Admission: II Semester, 2008-09   Minor: Social Science 
Major: Agricultural Extension and Communication         Department: Agril. Comm. 
Advisor: Dr. Gyanendra Sharma                                   Degree: Doctor of Philosophy                 
Thesis title: ―Impact Assessment of ICT Enabled Knowledge Sharing Agri-portals in  
  Uttarakhand‖ 
It has been argued that Information and Communication Technologies (ICT) can 
lead to development in developing countries. With this in mind, developing countries 
have been rushing to implement ambitious ICT projects in rural areas through the 
direct-indirect supervision of institutions such as, the World Bank, United Nations 
(UN) and other donor/local agencies. The main focus of the interventions has been the 
implementation of these ICT projects, rather than understanding their impacts at the 
recipient level. This lack of understanding has led to many failures of ICT projects 
reported in the literature. There is a need to understand impacts of ICT projects in 
their local context considering the participants‘ perspectives at the micro level.  
The analytical research design was used to conduct the investigation. Two Agri 
portals viz. Agropedia and aAQUA were selected by census method. In an all 83 
progressive farmers and 55 SAU and KVK scientists and portal managers from IIT, 
Kanpur and IIT, Bombay were selected as respondents. Interview Schedule, Impact 
assessment index and opinionnaire were developed to collect data from the farmers.  
Findings of the study revealed that majority of farmers were middle aged, educated 
up to Intermediate, with main occupation as farming, general caste, medium family 
income, with majority of male, had nuclear family and medium family size, KVK as 
major point of access to internet and information, possess medium level of 
communication media, high level of agricultural equipment, medium household 
possession, medium level of social participation, and contact fellow farmers for 
agricultural information. Television is the most popularly accessed media, majority 
had low farming experience, medium animal possession, grow 2-3 crops a year, all of 
them were aware of the Agri-portals‘ existence through KVK scientists, majority of 
them visited the selected Agri-portals for market information on monthly basis, shared 
the information provided through both the Agri-portals with neighbors, satisfied with 
Agri-portals‘ recommendations, gained medium knowledge and utilized to medium 
extent. Maximum number of farmers opined that uploaded content of Agropedia 
somewhat and aAQUA content was moderately relevant, with high technical words, 
moderately useful content, with appropriate readability and had the opinion that 
internet is the best way to learn new things. Maximum farmers reported somewhat 
positive changes in income, quality of produce, crop diversification due to Agropedia 
and aAQUA. Less number of trainings was the most important constraint identified by 
the farmers. Education, communication media possession and agricultural equipment 
possession have positive and highly significant relationship with overall knowledge 
level.  Dependent variable, intend to practice the recommendations of aAQUA in future 
is positively and highly significant with annual income, caste and farming experience.  
Majority of the scientists and portal managers reported that content on both the Agri-
portals were highly relevant, with well organized and attractive home page.                                                                                     
           
(Gyanendra Sharma)              (Kiran Yadav) 
       Advisor                    Authoress  
 
 Lkkjka'k 
 
uke% fdju ;kno        ifjp;kad la[;k% 29223     
l= ,oa izos'k o"kZ% f}rh;] 2008&09            mik/kh% ih0,p0Mh0  
foHkkx% d`f"k lapkj foHkkx       estj% d`f"k lapkj ,oa izlkj 
lykgdkj% Mk0 KkusUnz “kekZ             ekbuj% lkekftd foKku  
'kks/k dk fo"k;% ÞmRrjk[k.M esa vkbZ0lh0Vh0 l{ke Kku o/kZd d`f’k iksVZyksa dk izHkko vkadyuß  
 ;g rdZ laxr oDrO; gS fd lwpuk o lapkj Á©|¨fxdh ¼vkbZ0lh0Vh0½ fodkl”khy ns”kksa esa 
fodkl dk usrR`o dj ldrs gSaA bl fopkj ds lkFk fodkl”khy ns”k xzkeh.k {ks=ksa esa mPp laLFkkuksa tSls 
fo”o cSad] la;qDr jk’V` o vU; nkrk@LFkkuh; ,tsafl;ksa ds ÁR;{k&vÁR;{k Ik;Zos{k.k ds ek?;e ls dbZ 
egRokdka{kh vkbZ0lh0Vh0 ifj;kstukvksa dks ykxw dj jgk gSA bu vkbZ0lh0Vh0 ifj;kstukvksa dk eq[; 
/;ku ÁkIrdrkZ ds Lrj ij muds ÁHkkoksa dks tkuus ds ctk; buds dk;kZUo;u ij fd;k x;k gSA ;g 
deh vkbZ0lh0Vh0 ifj;kstukvksa dh dbZ foQyrkvksa dk dkj.k gSA vr% bu vkbZ0lh0Vh0 ifj;kstukvkssa 
ds ÁHkkoksa dks lw{e Lrj ij LFkkuh; lanHkZ esa ÁfrHkkfx;ksa ds nf`’Vdks.k ls le>us dh vko”;drk gSA 
ÁLrqr tkap ds lapkyu gsrq fo”ys’k.kkRed vuqla/kku fMtkbu dk Á;ksx fd;k x;k rFkk nks d`f’k iksVZyksa 
vFkkZr~ ,xzksihfM;k o ,&,Dok dk tux.kuk fof?k }kjk p;u fd;k x;kA bl Ádkj 83 Áxfr”khy 
fdlku] 40 d`f’k fo”ofo|ky; o d`f’k foKku dsUnz ds oSKkfud rFkk vkbZ0 v kbZ0Vh0 dkuiqj o vkbZ0 
vkbZ0Vh0 eqEcbZ ls iksVZy ÁcU/kdksa dk mRrjnkrkvksa ds :Ik esa p;u fd;k x;kA fdlkuksa ls lwpuk ,d= 
djus ds fy, lk{kkRdkj vuqlwph] izHkko vkadyu lwpdkad o vfHker lwpdkad fodflr fd, x,A  
   v/;;u ds fu"d"kZ esa ik;k x;k fd Áxfr”khy fdlkuksa esa vf?kdrj e/;e vk;q oxZ] 
b.VjehfM,V Lrj rd lk{kj] eq[; O;olk; ds :Ik esa d`f’k] lkekU; tkfr] e/;e vkfFkZd Lrj] iq:’k 
iz?kku] ,dkdh ifjokj] e/;e ikfjokfjd vkdkj] lwpuk o b.VjusV iz;ksx gsrq d`f’k foKku dsUnz dk 
iz;ksx] e/;e Lrj ds lapkj ek/;eksa] mPp Lrj ds df`’k midj.kksa o e/;e Lrj ds gh ?kjsyw midj.kksa ds 
vf/kdkjh] e/;e Lrj dh lkekftd Hkkxhnkjh rFkk d`f’k lEcfU/kr lwpukvksa ds fy, lkFkh fdlkuksa ls 
lEidZ djrs FksA Vh0oh0 lcls yksdfiz; ehfM;k Fkk o vf/kdrj fdlku de d`f’k vuqHko okys o 2&3 
Qlysa mxkrs FksA lHkh fdlku p;fur d`f’k iksVZyksa ds vfLrRo ls d`f’k foKku dsUnz ds oSKkfudksa }kjk 
ifjfpr gq,A vf/kdrj fdlku bu d`f’k iksVZyks dk iz;ksx ekfld :Ik ls cktkj Hkko tkuus ds fy, 
djrs FksAfdlkuksa us d`f’k iksVZyksa dh lwpuk,a iMksfl;ksa ls lk>k dh rFkk os lHkh bu lwpukkvksa ls larq’V 
Fks] mUgksus e/;e Lrj dk KkuktZu fd;k rFkk e/;e Lrj rd gh mldk mi;ksx Hkh fd;kA vf?kdrj 
fdlkuks ds fopkj ls ,xzksihfM;k o ,&,Dok ij viyksM dh xbZ lkexzh dze”k% dqN gn rd rFkk e/;e 
Lrj rd izklafxd FkhA mPp rduhdh “kCn rFkk mi;qDr iBuh;rk Hkh ntZ dh xbZA fdlkuks ds fopkj 
ls b.VjusV ubZ phtsa lh[kus dk lcls vPNk rjhdk gSA vf/kdrj fdlkuksa us vk;] mRiknu dh 
xq.koRrk rFkk Qly fofo/khdj.k esa dqN ldkjkRed cnyko eglwl fd,A de la[;k esa izf”k{k.k lcls 
izeq[k ck/kk ds :Ik esa lkeus vk;hA f”k{kk] lapkj ek/;e o d`f’k midj.k] Kku Lrj ds lkFk ldkjkRed 
:Ik ls dkQh gn rd lEcfU/kr FksA ,&,Dok dh lwpukvksa dks Hkfo’; esa mi;ksx djus lEcfU/kr fuHkZj 
pj] okf’kZd vk;] tkfr o d`f’k vuqHko ds lkFk ldkjkRed o egRoiw.kZ :Ik ls lEcfU/kr FksA vf?kdrj 
oSKkfudksa o iksVZy izcU/kdksa ds vuqlkj nksuksa d`f’k iksVZyksa ij viyksM dh xbZ lkexzh vR;f/kd izklafxd 
rFkk eq[; i`’B Hkyh izdkj O;ofLFkr rFkk vkd’kZd FkkA      
                                                                                     
¼Kku sUnz “kekZ½           ¼fdju ;kno½ 
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Plate 17: KVK, Jeolikote (Nainital) 
 
 
Plate 18: Interviewing KVK, functionary 
  
Plate 19: KVK, Kashipur (U. S. Nagar) 
 
 
Plate 20: KVK, Dhakrani (Dehradun) 
  
Plate 21: Primary school at Dharmawala, Dehradun 
 
 
Plate 22: Water source at Dharmawala, Dehradun 
  
 
             
Plate 23&24: Researcher interviewing the farmers 
 
     
 
 
Plate 25&26: Researcher interviewing the farmer and farm women 
  
 
Plate 27&28: Researcher with farmer and farm women 
 
  
Plate 29: Researcher with KVK scientist and farm women 
 
Plate 30: Researcher with KVK scientist 
